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Renal Acidosis 


steady of hvdrogen sores from their 
“murce to ther excretion through 
the kxinew sometimes nmpeded by disease of 
that organ. Thie will come as no surprixe to the 
practicing physician whe often called upon to 
treat the resultant metabealic acidows. But as 
mare hae been learned! of the intrarenal factors 
cel the normal excretion of acid, the 
pace of renal has become an 
complies and intriguing problem 
Thee newer knowledee has been acquired to a 
large extent durine the past decade under the 
leadership of such investigators as Pitts, Berliner, 
Gilman and many others who have produced 
exteneve evidence that tubular exchanges of 
bvdrogen tom are mvalved im the realmorption of 
lncarhenate, m the of other lnaffers 
mainly phosphate) in the tubular urine, and in 
the tulmeler excretion of ton These 
procewe: mveolve both donation and acceptance 
of hydrogen tone (or proton, to use the Bronsted 
and are conditioned by a variety 
of factors; these are presented schematically in 
bieure 1. Any inquiry inte the effects of renal 
divease on the exeretion of acid must take these 
procewes and their conditioning factors into 
comeadet 
It has long been known that progressive, 
eralized and destructive diwcases of the kidney, 
euch as chronic glomerulonephritis, pyclonephri- 
th, nephrowlerows and polycystic disease, 
interfere with the exeretion of acid. In 1915 
Palmer and Henderson and in 1926 van Slyke 
amd! co-workers showed that in patients with 
chronic glomerulonephritis the excretion of acid 
as ammonium ion was unpaired to a greater 
extent than that as titratable acid, and the 
ability to acidify the urine, i.c., to lower pH, was 
relatively unimpaired. This pattern of renal 
mallunction in such uremic patients has been 


confirmed by subsequent observers. On the 
other hand, a different type of disturbance 
of renal acid excretion has been recognized 
since Lightwood in 1935, and Butler, Wilson 
and Farber in 1936, described the first syn- 
dromes of specific tubular dvsfunction with 
acidosis. In these non-azotemic acidotic patients, 
now reported in many different clinical settings, 
the principal defect appears to consist of inabil- 
ity to acidily the urine. 

Thus for some time the acidosis of renal dis- 
ease has been conceived to be of two main types, 
uremic acidosrs and renal tubular acidosis, the former 
resulting primarily from glomerular failure and 
the latter from tubular failure. In uremic 
acidosis, according to this concept, progressive 
destruction and contraction of the kidney leads 
to reduction of the nephron population and 
hence of glomerular filtration; severely reduced 
filtration produces retention of phosphate and 
sulfate; these anions in turn “displace” extra- 
cellular bicarbonate and so result in metabolic 
acidosis. The diagnostic signs of uremic acidosis, 
therefore, are azotemia and hyperphosphatemia 
as well as depression of the serum bicarbonate. 
In renal tubular acidosis, on the other hand, 
specific tubular dysfunction in a “non-con- 
tracted” kidney interferes with the transfer and 
exchange of hydrogen ions into the tubular 
urine; the diagnostic hallmarks are hyper- 
chloremic extracellular acidosis, absence of 
azotemia and the presence of a relatively alkaline 
urine. 

This concept of renal acidosis has recently 
been challenged in two stimulating papers by 
Schwartz, Relman and co-workers [7,2]. First, 
these authors point out that the acidosis of the 
uremic patient is more correctly stated to be due 
to the retention of metabolically-produced 
hydrogen ion than to accumulation of the anions, 
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phosphate and sulfate. Secondly, they suggest 
that since essentially all the hydrogen ton 
excreted is transferred into the urine through the 
cells of the renal tubule, all acidoses of renal 
origin must be renal tubular acidosis. In support 
of this concept Schwartz, Hall, Hays and Rel- 
man |2) have presented data that indicate that 
some (but not all) of their uremic patients failed 
to conserve bicarbonate under experimental 
conditions of bicarbonate loading 

In part, the difficulty is semanuc and as such 


Metabol« 


hvdrogen 


will not be belabored here again 4 
production and of 
inevitably is associated with reduction in th 
capacity of the bufler svstems in the bods fluid. 
this, as quantified by the fall in concentration 
of total buffer anions or butler base, m= merels 
the other side of the coin. In part, however, the 
difficulty is in interpretation and so warrants 
careful analysis and experimentation 

Retention by the uremic patient of the anrons, 
phosphate sulfate, 
hydrogen ions from the dietary and metabolx 


derived alone with 
pool, will not lead per tO extra ellular ac losis 
if the retention takes place with equivalent 
numbers of sodium ions while the hydrogen 
ions are excreted. But other factors requlatine 
body fluid osmolality and volume supervene to 
cause excretion of the sodium. Since this cannot 
occur with sulfate or phosphate, it must with 
chloride or bicarbonate. If the 
excreted with chloride (and this is probably the 
mechanism of the hypochloremia of the urem« 
patient who does not vomit), extracellular tn 
carbonate and total bufler anion (equivalent 
to buffer base) is unchanged and the original 
metabolic hvdrogen, formed as sulfuric acid and 
buffered by reaction with sodium bicarbonate, 


sodium is 


is excreted through the lunes as carbon dioxide 
and water. If sodium is excreted with bicar- 
bonate. extracellular buffets buffer 
base) is decreased: in this case the metabolx 


anion 


hydrogen is retained along with the phosphate 
and sulfate and a state of acidosis ensues. But 
the real crux of the matter is this: granting that 
the final common pathway of the hydrogen 
through the tubular cell, what are the factors 
limiting its excretion in the contracted kidney’ 
Is it the non-availability of proton acceptors 
(phosphate as limited by reduced filtration and 
or ammonia as limited by defective tubular 
production) or is it deficient tubular proton 
donation due to tubular damage? 

There is a considerable body of evidence that 


transicr, maximal parannnohuppurate 


tubular other than 
contractive renal she “iw, the 
Imcarbonate lewe!] may tall before the iewek of 
rive to anv marked deeree, These 


support the thet 
paralicl ta) lore rule lector 
unpairment of the excretion of mm this typ 
of renal discas Bat im the wath 
is defective tubular proton donatwen or deh- 


of proton lo me, the Latter 


pation wa the ih we athe thee 


thee 


Saat 


“non-contractecd 


Aa pate nt to donate 
mons trom renal tulmiler ce ie to wag! 
iff thee tulmaler urine. Pian 
phosphiats areal i. Lok aol ote 
he 


donation clu ~wrektiownn af a 


probable ance Quite a of factors 
madicat dim biwure | thew Lecter. the «thes 
most likely to be involved on the 
al proton donation in the deca’ are i thee 


Arete 


‘ arleonn anhvdras 


energy for active transport tn the 


cartwoxs ‘ coh flere 
thee ULL le lew rate aol 
inhilntion of “with oacet- 
avolamide and bw bleckme of the Arete cvele 
ol these ftactors 


therclore require carclul comaict ation 


with malic ALS 


study of the pathogeness and, imndecd, om the 
of renal tubular 

Primary failure of mas donation of proton 
against a low concentration has boon 
ruled out in many patients in whom the excre- 
tion of titratable acid has 
urina©rs phosphate acceptors have been ereatis 
multiplied by the administration of phosphate: 
it is made unlikely by the experimental demon- 
stration that the limit to the ivper augmocnts- 
tion is manviold the normal excretion ratc of 
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the other ment of the 
patients studied have been reported to excrete 
relutnelh alkalme urines comtaming hacarbonate 
the t detect tor be 
« failure of the hvdrogen ion “pump” to move 
the tom a@ainet the concentration eradient. The 
cauee of each a could well lhe an made. 
quate supply of enerey from the Arebs cycle of 
of the enzyme, carbonic 
these pathogeme factors, however, 
remam te le 

But does the characterization of renal tubular 
acklosis account for all the renal acidotic pa- 
tients with “non-comtracted™ kidnevs? In mv 
af does not. Prumary deheiency of proton 
acceptors im the tubular urine does not depend 
on failure of elomerular filtration alone. (Fie. 1.) 
Phe amount of phosphate excreted is a function 
of the amount realmorbed as well as of the 
amount filtered. An inadequate intake of 
phosphate, defective intestinal absorption of 
phosphate (vitamin D resistance, steatorrhea), 
ot decreased parathyroid! activity might be 
factors that imerease the tubular reabsorption 


detent 
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|. Factors im the renal exeretion of hydrogen ion. 


and diminish the excretion of phosphate ac- 
ceptor of hydrogen ion. Specific failure of the 
tubular production of the proton acceptor 
ammonia (as opposed to inhibition of transfer 
the alkalinity of the tubular urine) also 
might lead to inadequate excretion of hydrogen 
vom. That both of these types of proton acceptor 
deficiency may occur in the acidotic patient with 
the “non-contracted” kidney is suggested by 
the experience of our group |6,7|. Under these 
circumstances it would appear that cither the 
definition of the term renal tubular acidosis should 
he broadened or sorme new diagnostic categories 
need to be defined. 

Phere are a number of other difhculties that 
beset the physiologic diagnosis of renal tubular 
acidosis. One of these is the precise separation 
of glomerular failure and tubular failure; even in 
the conventionally accepted type, the non- 
azotemic acidotic patient with a relatively 
alkaline urine, such separation is not always 
clear-cut. The majority of patients described to 
date show some depression of the filtration rate 
and apparently a number of these patients, 
especially those with associated nephrocalcinosis 
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and nephrolithiasis, may undergo progressive 
renal damage with the onset of uremia. Another 
difficulty lies in the balance between the several 
intrarenal mechanisms involved in the excretion 
of hydrogen ions. Wrong and Davies (4) in their 
recent excellent analysis of the excretion of acid 
in renal disease describe two cases in which the 
defect in excretion of titratable acid is counter- 
balanced to the point of preventing acidosis by 
an excessive excretion of ammonium ions; these 
cases they label incomplete renal tubular acidosis 
Such observations exemplify the fact that a nor- 
mal rate of excretion of hydrogen ions may exist 
in the presence of a defect in one of the renal 
acidification mechanisms. 

Indeed, inadequate recognition has been given 
to the possible existence of minimal, subclinical 
or latent cases of renal acidosis. This possibility 
is rendered all the more likely by the demonstra- 
tion of a familial factor in some cases of typical 
renal tubular acidosis; genetic impairment im 
heterozygotes would not be expected necessarily 
to show clinical manifestations. Yet detection of 
such impairment of the kidney’s ability to 
excrete hydrogen ion ts essential to elucidation 
of the role of genetic factors in the etiology of the 
disease. Thus there may be some persons without 
abnormal retention of hydrogen ions (acidosis 
who can excrete the normal daily amounts of 
hydrogen ion metabolically produced but who 
cannot dispose of unusual increments in this 
acid load. And undoubtedly the patients with 
overt acidosis most of the time are able to put 
out the normal daily hydrogen ion load but at 
the same time are unable to excrete additional 
amounts of the ion metabolically produced or 
already retained. Under conditions of a high 
acid load both types of patients should exhibit a 
low renal “‘clearance”’ of hydrogen ion, i.c., a 
low ratio of hydrogen ion excreted to the amount 


retained in the body fluids. If euch a ratio could 
be quantified, it should prove to be a useful 
diagnostic tool 
Perhaps cnough has been said to indicate the 
complexities of the problem of acidows of renal 
on@in. Clearly, a vanetv of vichetudes awaits 
the hvdrogen ton in its journey through the 
diseased nephron. Clarification of these com- 
piexities in terme of pathoeenesis, etiology and 
diagnosis presents a continuing challenge to the 
physiologist, to the Inochemuet, to the @eneticmt 
and, most of all, to the inquiring physician 
of Pranveloama of Med 
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Goldblatt et al. reported that hyper- 
S tenvon could be produced in the dog by 
partial comtriction of the renal arteries clini- 
cram have been are hing for the human coun- 
terpart of the Goldblatt experiment in the hope 
of finding cases of hypertension which could be 
sleviated In the removal of one diseased kidney. 
Many hv patients with unilateral 
renal of sorte were sulyected te 
nephrectomy bat, although there were sporadic 
repeats ree, thre pore entagce of cures Was 
greet cases lew than 20 per cent 
Kecause of thes disappointing experience 
in the held tended to wane and 
m «ame centres the removal of a kuiney im an 
attempt ta cure hy pertensiean, rather than for 
established urological indications, was looked 
upon sth our 

During the past six vears there has been a 
comaderatile revival of interest in this sulyect. 
In 1953 Howard and his awsociates (3,4) pre- 
vented evidence that, when hypertension was 
awociated with a lesion which interfered with 
the arterial flow to a kidney, when 
the true clinical counterpart of Goldblatt’s ex- 
perimental conditions obtained, there was an 
excellent chance of its alleviation by nephrec- 
romy. Howard and his co-workers also pointed 
out that routine methods of urological investiga- 
tion, such as intravenous and retrograde pye- 
lography, often failed to detect such cases and 
they demonstrated the value of differential renal 
function studies and abdominal aortography as 


diagnostic procedures. Cases of hypertension 
due to interference with the arterial blood sup- 
ply to the kidney are now being reported with 
increasing frequency (5,6) and the results of 
surgical treatment in such cases have been 
generally good. 

Poutasse et al. [7] recently reported cases of 
hypertension resulting from stenosis of both 
renal arteries. In one patient surgical correction 
of the arterial lesions by excision of the stric- 
tures and insertion of arterial homografts was 
successful in alleviating the hypertension. 

It is the purpose of this paper to discuss the 
diagnosis and treatment of hypertension, based 
om experience gained at the Toronto General 
Hospital during the years 1954 to 1958, and to 
report in detail another case of hypertension 
due to stenosis of both renal arteries. 


CASE REPORT 


Mis. M. T. (T.G.H. No. E15697), a twenty-seven 
vear old housewife, was referred to the Toronto Gen- 
eral Hospital on June 30, 1957, by Dr. M. F. Clark- 
som of Peterborough, Ontario, as a case of renal 
hypertension. 

Her past history was non-contributory. She had 
measles, mumps and chickenpox as a child. There was 
no history of severe injury or of operation, or of 
unexplained abdominal pain. There was no family 
history of hypertension. 

The patient had always had excellent health. She 
had had two uncomplicated pregnancies, both ter- 
minating in normal deliveries in February 1954 and in 
September 1955. Numerous blood pressure readings 


* From the Departement: of Medicine and Surgery, University of Toronto and Toronto General Hospital, Toronto, 
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Fic. 1. Hypertension due to bilateral stenoss of the renal arteries MI 
Blood pressure ¢ hart 


taken during and after both pregnancies were not mal normal. (bie. 2.) Cystoscopy and ureteral catheterize, 
She remained well until Mav 195° when, during the tion were performed; urine was collected from Ur 
third month ol her third pregnancs, had a twas hve are 
spontaneous abortion. At that tume hes blood pressure im} yuer of the verre armel 
pressure recordings showed that the hv pertension lt the 
persistent and of fairly marked degree (Fie. 1 suspected, and the patient was tranderrmed to te 
health, her enly « omplaint being mild lurther investigatpon 
were no ol cardiac ck and nu tiv nt we slthe 
complaints relerable iv the urinary svsicin well dew cd. well 
She Was admitted to the Peterborough ivi urine & fat areal 12, 
pital on June 11, 195°. While there the patient con- pounds She was intelligent and highly coperative 
with mild sedation lhe blood pressure varied bole pressure Was bie T ree tat 
rween 160 and 210 svstolic. and 110 and 150 diastolic; arm. The pulse was weaker at the Ieft wreet than at 
most diastolic readings were over 120. (Fig. 1.) During the meht. and svetole pressures recorded om the itt 
the course ol the iInvestigallons avi intravenous pvt arin were 14) te hiv 
Vrain Was obtained and reported as normal here thw right “as ate tle 
was prompt ext retion of dve in concentration retinal arterioles without sqmental spasm; ther 
by both kidneys, and the collecting systems appeared were no hacmorrhaees, exudates of papillocdemea 
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Fic. 2. Patient M. T. Normal intravenous pyclogram. 
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Fis. 3 Patient Noetoeram. The left renal artery 
comtrcted near ite short stump of the 
recht renal artery @ flied. An aberrant artery sup- 
ples the lower pole of the right kuiney 


hve chest wae clear bee beat leowcetul: 
the peant «f wae the felth lett 
micrcostal space, 10 cm. to the left of the midline 
lhe cardiac rhvwthm was reeular and there were no 
murmurs. The aortic second sound was increased in 
intenmaty. (ln examination of the abdomen nothing 
was found; an abdiomunal beult was not 
letened for, The dorsalis pedis and posterior 
pulsations were strong and equal [The blood pressure 
im the leg was 22) 1) mom. He 

Hacmoglotun, red blood count and white blood 
count were all within normal limits. The serum 
sium was 140 mEq. L.; scrum potassium, 3.5 
mEq./L.; serum chloride, 105 mEq./L.; and serum 
CO, combining power, 30.8 mM/L. The blood non- 
protein nitrogen was 35 mg./100 ml. The urine con- 
tained a trace of albumin but was negative for blood 
and sugar; there were no cells or casts in the spun 
wdiment. The maximum specific gravity of the urine, 
after fluid restriction for exhteen hours, was 1.020. 
Phenolsulphonphthalein excretion was 4) per cent 
in fifteen minutes and “0 per cent in two hours. 
Creatinine clearance, 152 mil_/ minute; p-aminohip- 
purate (PAH) clearance 760 mi /minute; Tmpan 
6° me. minute (not corrected for surface area). The 
clectrocardiogram was normal. A regitine test was 
negative. A chest roenteenogram disclosed no 
abnormalities 

Catheterization of the ureters and simultancous 
collection of urine from the two kidneys was repeated 
and ewentially the results were the same as on the 
previous study made at Peterborough, viz: a reduc- 
non of volume and sodium concentration of the urine 
obtained from the left kidney as compared with urine 
collected at the same time from the night kidney. 
Since these results suggested inequality of the arterial 
blood supply to the kidneys, abdominal aortography 
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Fie. 4. Patient M. IT. Diagram illustrating the anatomic 
defects encountered at operation. The left renal artery 
was constricted near its origin. The right main renal 
artery was completely occluded for a distance of about 
S em.; the upper two-thirds of the kidney was flabby. An 
aberrant artery supplied the lower pole of the right kid- 
ney which appeared normal. Note the impingement of 
the tendinous crura of the diaphragm upon the renal 
arterics. 


was performed. [his procedure demonstrated stenosis 
of both renal arteries. There was marked segmental 
narrowing of the left renal artery near its origin from 
the aorta. The right main renal artery could not be 
visualized, although there was a short stump which 
was thought to indicate its probable point of origin 
from the aorta. An aberrant artery supplied the lower 
pole of the right kidney. (Fig. 3.) The anatomic de- 
fects are depicted in Figure 4. 

On July 19, 1957, the left renal artery was repaired 
via a lumbar incision through the twelfth rib. Careful 
dissection around the renal pedicle was necessitated 
byw the numerous small collateral vessels about the 
renal pelvis. Dense adhesions were encountered 
around the origin of the left renal artery. It was 
eventually found necessary to divide the left crus of 
the diaphragm which impinged on the origin of the 
renal artery. When sufficient aorta had been exposed 
it was possible to place a curved arterial clamp longi- 
tudinally om the aorta, excluding the origin of the 
renal artery from the circulation without obstructing 
the aorta. Thickening of the renal artery was palpable 
just beyond its origin and a thrill could be felt. The 
vessel was now resected piecemeal until normal artery 
was obtained distally. Proximally it was necessary to 
resect the artery flush with the aorta; a normal arte- 
rial wall was still not obtained. It was possible, how- 
ever, to suture the arterial stump to the side of the 
aorta with continuous arterial suture. The wound was 
closed in layers without drainage. The operative pro- 
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bic. 5. Differential renal function studies. Diagram showing urine volume and 
sodium concentration in patient with hv porte duc to Of beth 
renal arteries. 


cedure took four and a half hours during which th ume. Ihe blood pressure was 195/120 mm. Hg in 
blood supply to the left kidney was occluded fo: the night arm and 170, 125 in the left arm. A voided 
forty-five minutes. In order to protect this kidney specunen of urine had a specitc gravity of 1.019; i 
from the effects of complete ischaemia, local hypo- contained a faint trace of albumin and there were no 
thermia was applied. Upon clamping the arterial cells or casts in the spun sediment. Routine haemato- 
supply, coils of penrose tubing containing ice cold lomic studies were again normal. The serum sodium 
sterile normal saline solution were wrapped around was 136 mkq./L.; serum potassium, 3.1 mEq./L.; 
the kidney for five minutes, lowering the temperature scrum chlorides, 105 mikq. L.; and the CO, com- 
in the centre of the kidney to 27°c. bining power, 33.4 mM_L. The blood non-protein 
The patient withstood the procedure well and the mirogen was 34 mg. /100 mi. On October 9 differen- 
postoperative course was uncomplicated. A cysto- ial urine volume and sodium excretion studics 
scopic examination was performed on the first day showed a complete reversal to those obtained pricot 
after operation: after the injection of indigo carmine, to repair of the left renal artery. The volume of urine 
dye appeared at both ureteral orifices in five minutes obtained from the left kidney was 53 mi. and, although 
An intravenous pyelogram taken two weeks afte: there was a steady slow drip of urine from the night 
operation showed prompt excretion of dye in good kidney, only 3.5 ml. of urine was obtained from this 
concentration by both kidneys. During the postopera- kidney over the same period of time. There was no 
tive period the patient remained hypertensive and, leakage of urine into the bladder. The sodium con- 
when discharged from the hospital on August 3, 1957, centration of the urine from the left kidney was 
the blood pressure in the left arm was still 160/124 219 mEq. L., whereas that from the right kidney 
mm. Hg. was 57 mEq./L. Indigo carmine dye appeared from 
Following discharge from the hospital the patient the left catheter in two minutes and from the right 
: remained well except for intermittent discomfort over catheter in eight minutes, (Table 1 and Fig. 5.) 

4 the precordium. The exact nature of this discomfort On October 17, 1957, the right renal artery was 


was undetermined. The blood pressure was checked repaired. The right kidney was exposed by a thoraco- 
frequently and remained elevated. (Fig. 1.) On abdominal incision through the bed of the ninth rib. 
October 6, 1957, she was readmitted to hospital for The diaphragm was divided along its costal attach- 


surgical repair of the right main renal artery. No ment. Numerous collateral vessels along the ureter 
changes were found on physical examination at this and renal pelvis were again encountered. The kidacy 
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and its pedicle were turned forward with the vena 
cava in order to expose the origin of this renal artery. 
Again the crus of the diaphragm was found to impinge 
on the fret centimeter of renal artery. In the dissec- 
eon of deme fibrous adhesions here, the cisterna 
chyl was opened in two places and had to be re- 
paired. The crus of the diaphragm had to be divided 
for ower an inch before the origin of the renal artery 
could be expesed. As well as the main renal artery 
there was an aberrant artery supplying the lower one- 
third of the kiciney. as pudeed by a line of demarcation 
wen om the surface of the kidney. A curved arterial 
clamp was appled to the aorta, excluding the origin 
of the mam renal artery: the stencosed portion of the 
renal artery was excised in ogments It was found 
to be completely occluded from its origin for a dis- 
tance of alent 3} cm. to within a few millimeters of 
ts bifurcation in the renal hilus. An end-to-side 
anastomoss was then carried out between the stump 
of the renal artery and the side wall of the aorta. 
Diaphragm, chest and abdomen were then closed 
with drains in both the pleural and abdominal cavi- 
ties. The operative procedure took six hours. As this 
kidney was not sulyected to additional ischaemia, 
local hypexhermia was not used. The upper two- 
thirds of the kiclnev. which had been ischaemic and 
flabby before the restoration of its blood supply, be- 
came distended and tense and the previous line of 
demarcation between mchacnuc and normal kidney 
disappeared 

Postoperatively, the patient made a rapid recovery, 
the only complication being a wound infection duc to 
Staph aureus. On her return from the 
operating room her blood pressure was 140,90 mim. 
He On the first postoperative day the highest blood 
pressure recorded was 15) 110 and by the second day 
all readings were below 150/90 mm. He. From then 
until her dicharge from hospital one month after 
the operation her blood pressure remained normal, 
the usual reading being 120) 75 in the right arm and 
90/70 in the left arm. (Pie. 1.) Four weeks after 
operation differential sodium excretion studies were 
repeated. Urine sodium concentrations were now 
equal on the two sides. On this occasion there was a 
steady drip of urine from both ureteral catheters, sug- 
ecsting that urine was now being excreted by the two 
kidneys in fairly equal amounts. Unfortunately, how- 
ever, leakage of urine around the catheters into the 
bladder prevented accurate determination of urine 
volume. (Table 1 and Fie. 5.) On January 17, 1958, 
her blood pressure was 155 85 in the right arm and 
115/85 in the left arm. The urine had a specific grav- 
ity of 1.030; it contained no albumin, blood, sugar 
or pus. 

However, in the spring of 1958 it was noted that 
the patient was again hypertensive. At first the hyper- 
tension was mild and, after ten to filteen minutes 
rest in the recumbent position, normal blood pressure 


levels could be obtained. Later the hypertension 
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PATIENT M. T. RENAL FUNCTION STUDIES AFTER 
RECURRENCE OF HYPERTENSION, NOVEMBER 1958 


Right Left 


| 
Renal Function Studies | Kidney | Kidney 


Volume (mi. ) 22 63 
Specific gravity 1.004, 1 
pit 3 | 6.65 
(Creatinine (me. ) 0.6 
Ammonia nitrogen (me. 18.5 1.9 
Sedium (mEq./L.). 19 36.9 
Potassium (mEq./L.). $.5 4 
Magnesium (me. | 
Chioride (mEq./L..). 19.4 30.4 
Inorganic phosphorus (me. “; | 5.5 5 


became sustained. In July 1958, the patient was feel- 
ing quite well. On examination the blood pressure in 
the ri¢ht arm was 180 120 and in the left arm 160/140; 
after fifteen minutes of rest in the recumbent position 
the blood pressure in the right arm was 160/105. A 
loud systolic bruit could be heard over the upper 
portion of the abdomen. It was of maximum intensity 
in the upper part of the epigastrium in the midline 
and just to the right of the midline; it could also be 
heard in the right costovertebral angle. A loud systo- 
lic bruit could also be heard in the neck; it was 
loudest in the sternal notch and along the course of 
the right carotid artery. 

On November 2, 1958, the patient was readmitted 
to the hospital for further investigation. During this 
admission, the blood pressure averaged 170/120 mm. 
Hg. On examination there was moderate nerrowing 
of the retinal arterioles but no evidence of retinal 
haemorrhages, exudates or papilloedema. The cardiac 
impulse was forceful, the point of maximum impulse 
being in the fifth intercostal space, 10.5 cm. to the 
left of the midline. There were no cardiac murmurs. 
The previously described bruits in the abdomen and 
neck were unchanged. Chest x-ray examination 
showed no evidence of cardiac enlargement, and the 
electrocardiogram was normal. Differential renal 
function studies were repeated. There was a signifi- 
cant decrease in the volume and sodium concentra- 
tion of urine collected from the right kidney. (Table 1 
and Fig. 5.) However, the disparity in volume of urine 
obtained from the two kidneys was much less than 
immediately before the second operation, and the 
relatively large amount of urine obtained from the 
affected (right) kidney allowed much more detailed 
comparison to be made of the electrolyte excretion by 
the two kidneys than had been possible previously. 
(Table n.) 

In view of the equal function of the two kidneys 
with regard to urine sodium concentration during 
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the normotensive period following the second opera- 
tion, the findings of the most recent studies would sug- 
gest that the right renal artery is again stenosed; this 
is also suggested by the nature of the abdominal bruit 
which is louder on the right side of the abdomen and 
also audible in the right, but not in the left, costo- 
vertebral angle 


The Nature of the Arterial Lesions 


We are grateful to Dr. J. D. Hamilton, Professor of 
Pathology, University of Toronto, for reviewing the 
excised segments of the renal arteries in this case. His 
report is as follows: 

‘Both renal arteries were stenosed near their origin 
by fibrous intimal thickening, but this did not resem- 
ble an atheromatous plaque and was only one part of 
an extensive morphologic change involving all coats 
of the arterial wall. 

‘The most striking feature was the alteration in 
elastic tissue. The internal clastic lamina was in some 
areas straight and flat, sharply defined and lacking 
the undulating character it usually has in tissue sec- 
tions. [This changed in other areas into a folded. 
broadened band terminating abruptly and leaving 
a gap in the lamina. Elsewhere in its circumference 
there were deficiencies of varying extent, with some 
fragments of elastica having a blurred, smudey 
appearance. 

“The external elastica lamina showed equally 
prominent fragmentation, retraction and degenera- 
tion with splitting, or reduplication, into several 
layers. One did not see, in association with the altered 
elastica, basophilic change in ground substance, al- 
though this was evident in a few small areas in the 
media. 

‘*As stated, there was a thick layer of fibrous con- 
nective tissue inside the internal elastic lamina. In 
longitudinal sections of the vessels, this tissue was 
cellular, contained small blood channels and ap- 
peared to stream though the gaps in the elastica, to 
separate the media into inner and outer layers and. 
in some sections, extended through the external clasti 
lamina to fade away finally in the adventitia. There 
was therefore a tremendous thickening of the vessel! 
wall in these areas, thickening due to the fibrous 
tissue in intima, splitting the media and extending 
into adventitia. The lumen was narrowed to a variable 
extent and, where the stenosis was most marked, the 
tissue in the lumen had the appearance of organised 
and re-canalised thrombus, with irregular anastomos- 
ing channels separated by connective tissue and 
showing in places the development of smooth muscle 
fibres. No inflammatory cells were noted in any 
layers of the vessel, other than a few lymphocytes in 
the adventitia. 

“One is led to the opinion, from the association of 
striking degeneration of clastica, some basophilic 
degeneration of media and vascular fibrous tissue 
extending from the intima through and into the 
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media and adventitia, that in the pathogeness of the 
stenosis of these renal arteries the mmitial ewent mas 
have been degeneration of clastica, and poswsubl 
muscle in the media, with rupture and hacmorrhage 
into the wall in the manner of a dissecting ancurvem 
wath subsse quent Organization ol the hacmatoma I 
pathologic modihcations of the media do not, how- 
ever, resemble Erdheim’s medial degeneration ver 
closely, but this may be related w the difference in 
structure ol thy ‘cow involved 

“In Support of on thw tral 
ariery are the clinkcal observatwm of other 
ular abnormalities, on luching ste quality 
pressure in the arms and a loud bruat heard im the 
neck at the bae of the meht common carotd arters 

soon in the renal arters spores ard ter 


appear to be primanly degenerative and reparative 
and. although threw ree t vad 


Lrdheim medial ck generatoon, sumilar chanees haw 
not been described in renal or other mas branches 
ol the Aorta int 

(Dy Harmiluon has ale thw re 
ify other two cases ol ral ral Arter. ste 


able 


the pathologic process is the same in all three cases 


We think it advieable to obeerwe the of this 
patient before aortographi studies are repeated of 
further surgery comidered. In the meantime she is 


being treated with drugs tle 


daily, 25 me. ol hedralazimn tae dat arma 


on the her 


pressure is usually 150 95 mem. He 


CFF RENAL FIV PE RTE 


The history of this patient (Mrs. M. T.) led 
io the suspicion that hes hvpertenson “was 
ol the essential varietv. She was only twenty. 
old, and less than two vears 
to the hinding of a severe ce verec of hypertension 
she was known to have had normal blood pres- 
sure. Although the intravenous pvelogram was 
normal, differential renal function studies 
strongly suggested that the hypertension was 
secondary to renal arterial decease. The nature 
of the arterial abnormality was cluciiated tn 
abdominal aortographys 

Ihe plan of investigation used in thes patent 
and the following remarks concerning the diae- 
nosis of renal hypertension are based on experi 
ence with twenty patients studied at the Toronto 
General Hospital during the years 1954 through 
1958. This group includes all pauients who have 
undergone cither nephrectomy or renal artery 
surgery in the hope of alleviating hypertension 
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during this period of time. The underlving dis- 
case in twenty cases is listed in Table mt. It is of 
interest that im thirteen patients there was evi- 
dence of renal arterial insufficiency; three pa- 
tients had stenosis of both renal arteries. During 
the same period the total number of patients 
investigated for posible renal lesions was 125. 

The Clwal Putare. Wypertension is a com- 
mon diworder but the number of cases sccondars 
to renal divease is small. It is ditheult to set forth 
rigid criteria which will ensure that no patient 
with renal hwpertension will remain undiag- 
nosed, and which will at the same time prevent 
much unnecesary, fruitless and potentialls 
danecrous investigation. At present we consider 
the following criteria of value in making such a 
decision 

Ir has been reported from «everal clinics, and 
tt has ako been our cxperience, that patients 
with renal hypertension are likely to fall into 
one of the followinme croups: (1) patients in 
whom the hypertension has been of recent onset 
and rapidly Progressive, with the earls develop- 
ment of svimptoms: (2) elderly patients in whom 
mahenant hypertension develops suddenly; (3) 
putionts m wham ne other cause for 
nA pertension can be demonstrated: (4) patients 
of any age with known ewential hypertension in 
whom svmmptom: abruptly become more severe; 

histor, sui¢¢ests the possiblity 

ol a renal vascular accident, Le. a history of 
peripheral arterial emboli, of renal trauma, of 
anne surgical procedure such as the ligation of 
an aberrant renal artery, or of an unexplained 
attack of pain in the loin or abdomen which 
micht have accompanied renal infarcuon. 

lhe powilulity of renal hypertension in pa- 
tients falling ite any of the foregoing Categorics 
should be considered carctully with a view to 
the institution of appropriate investigation. 
Howes eT. lew tits with renal hy pertension 
do not tall within these categories. Occasionally 
the hypertension may be of many years’ dura- 
thon without evidence of an abrupt exacerbation 
of symptoms at any time. One of our patients 
was known to have had hypertension for at least 
ten years (Case 13, Table v): her only symptom 
was mild exertional dvspnoca which had been 
present for five vears. It is our view that the 
powibility of an underlying renal basis should 
be comsidered in any patient who has hyper- 
tension which is severe or awociated with car- 
diac, renal or neurologic sequelac. For the most 
part, renal hypertension is not mild or asympto- 
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Taste m 
UNDERLYING DISEASE IN TWENTY CASES OF RENAL 
HYPERTENSION 
loronto General Hospital, 1954-1958) 


Underlying Disease 


Kenal artery lesion (13 cases 
Stenosis of occlusion of one renal artery 6 
Stenosis of both renal arteries 
Renal infarcts 
Mitral stenosis, postcommissurotomy 
Infarction secondary to ancurysm of renal 
artery l 
Multiple cholesterol emboli 
Probable renal artery lesion 
“Unilateral” pyelonephritis 
Stenoss of one ureter 
Perinephric fibrosis 
Postradiation nephritis 
Staghorn calculus, hydronephrosis, pyclonephri- 
tis 1 


matic, and bedrest in a hospital usually does not 
produce the rapid decline in blood pressure to 
normal or near normal levels which is so fre- 
quently seen in patients with essential hyper- 
tension. It is not our policy at present to encour- 
age special investigation in patients whose blood 
pressure falls quickly with rest. In our experi- 
ence, the response or lack of response to the 
administration of hypotensive drugs has been of 
no value in differentiating renal and essential 
hypertension. 

Standard Tests of Renal Function. In the in- 
vestigation of a patient with suspected renal 
hypertension the usual tests of renal function 
are of little diagnostic value. As in the patient 
herein described, all the routine tests, including 
urinalysis, the measurement of concentrating 
power, phenolsulphonphthalein excretion and 
the blood non-protein nitrogen, may be normal 
or near normal; furthermore, any impairment 
of renal function detected by such tests might oc- 
cur in hypertension from any cause. The inulin 
clearance, PAH clearance* and Tmpay were 
normal in the case described; had changes been 
detected, they would have been nonspecific. If 
these tests are used to study the function of each 
kidney separately following ureteral catheteriza- 
tion one might obtain evidence of some discrep- 
ancy between the function of the two kidneys 


* 760 mil. per minute. It is of considerable interest that 
measurement of renal blood flow gave normal results 
despite the marked stenosis of both renal arteries. 


NO. 
( <ases 
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TABLE IV 
DIFFERENTIAL SODIUM EXCRETION STUDIES IN TWENT’ 
CASES OF RENAL HYPERTENSION 


No. 
Findings of 
(Cases 
Unilateral disease (17 cases) 
No urine from affected kidnes 
Reduced urine volume y 
Sodium concentration decreased 
Sodium concentration equal 1? 
Sodium concentration increased 1? 
Sodium concentration variable 1; 
Bilateral renal artery stenosis. . 3 


All had marked inequality of urine volume 
and sodium concentration 


* All these patients had renal artery lesions. 
t These patients had unilateral pyclonephritis 
} This patient had mitral stenosis and renal infarcts 


but no specific information which would aid in 
differentiating the “Goldblatt kidney” and uni- 
lateral renal disease of other causes. Standard 
tests of renal function are of value, however, in 
assessing the over-all renal function of a patient 
with hypertension. 

Intravenous Pyelography. The inadequacy of 
intravenous urography as a diagnostic tool in 
renal hypertension is now well recognized |4,6,4 . 
In six of our twenty patients, including the case 
reported in detail, the intravenous pyclogram 
was normal. In other cases the affected kidne, 
was reduced in size but still able to concentrate 
dye quite well. At times there was complete 
non-function of the involved kidney; in such 
cases the retrograde pyeclogram may appear 
normal. 

Differential Sodium Excretion Studies. Since the 
history, urinary findings, usual renal function 
tests and even intravenous pyelography may be 
insufficient to establish a diagnosis of renal 
hypertension, cystoscopy and ureteral cathe- 
terization should be performed for urine 
volume and sodium concentration studies. 

This differential renal function test is based 
on the experimental work of White [9,70) who 
found, in the dog, that constriction of a renal 
artery leads to marked reduction in the volume 
and sodium concentration of urine obtained 
from the involved kidney as compared with 
urine collected simultaneously from the oppo- 
site normal kidney. In applying White’s ob- 
servations for the detection of renal arterial 
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insufhiciency in man ([34), the test was first 
performed on a hypertensive patient with steno- 
sis of the right renal artery (proved by aortogra- 
phy). As in the dog, the volume and sodium 
concentration of urine collected from the in- 
volved kidney was much less than that obtained 
from the opposite normal kidney at the same 
time. Recently Connor et al. |//7) have reported 
the subsequent expenence with this test at the 
Johns Hopkins Hospital, describing four patients 
in whom this procedure suggested a unilateral 
renal artery constriction In two of them a 
stenotic lesion of the renal artery was demon- 
strated aortography prior operation In 
the other Iwo, aortography was not performed 
but there was evidence of ischaemic tubular 
atrophy in the removed kidneys. 

Since 1954 we have carried out walium excre- 
tion studies on a total of 125 hypertensive p.t- 
tients at the Toronto General Hospital. There 
have been false-positive tests In cveTy 
in which there has been a senificant reduction 
in the volume and sodium concentration of 
urine from one kidnev there has been conthrma- 
tory evidence of renal wchacmia.* The results of 
these studies in the twenty patients operated 
upon are summarized in Table tv. In every case 
there was marked tunction of the 
two kidnevs. In cieht cases, the affected kidnes 
excreted no urine, or « lithe that clectrolvte 
determinations could not be made In rite 
other cases the results were indicative of renal 
ischacmia, 1.c.. there was at least a peor cent 
reduction in volume and at least a 15 per cent 
reduction in the sodium concentration of urme 
collec ted lrom one kuinev as compared with 
urine collec ted sumultancously from the Uppusite 
kidney. Subsequently evidence of renal ischac- 
mia was obtained in all nine cases. Abnormalities 
of the renal arterv were demonstrated im seven 
patients by aortography (unilateral renal artery 
disease, four patients; bilateral renal artery 
stenosis, three patients) In the remaining two 
cases in which differential function studies indi- 
cated renal vascular insullciency, aortography 
was not performed but in both instances there 
was histologic evidence of renal iwchacmia in 
the operative specimen: multiple atheromatous 
emboli with areas of ischaemic tubular atrophy 
in one (Case 6, Table v), and areas of ischaemic 
tubular atrophy associated with pyclonephritis 
in the other (Case 14, Table v). In the remaining 


* However, renal echaemia anced not be accompanied 
by hypertenson. 
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three (Cases 1, 5 and 9, Table v) there was a 
reduction im the volume of urine obtained from 
the mvolved kidney but the sxlium concentra- 
trom was either equal to or greater than that 
from the normal kidney. Two of these patients 
were not mmproved by nephrectomy and in the 
third the effect of surgery is uncertain. These 
patients, two of whom had unilateral pyelo- 
nephritis, will be deveribed in more detail under 
the section on treatment 

It is of considerable interest that in all three 
cases of lalateral renal artery stenoss (patient 
M. T. and Cases 10 and 16, Table v) there was 
ant of the function of the two 
hadness with regard to urine volume and sodium 
concentration. We had thought that, when the 
vascular lessons were bilateral, the blood supply 
to cach kuiney mught be unpaired to a samilar 
degree, resulting in equal function of the two 
bees has not beet « in Cases. In 
one of these patients (Case 16, Table v) the 
vascular lessons were etrikinely svmmetrical on 
the two vet there was a marked 
difference in the function of the two kidneys. In 
Poutawe’s case of bilateral renal artery stenarsts 
7, there was abo a discrepancy in the sodium 
concentration of the urme obtained from the 
two hedness. the urine volumes are not recorded. 

lertegrapéy. We have been guided by the 
results of the differential socum excretion studics 
in determming whether of not abdominal 
aortography should be performed. If there are 
no steniheant differences im the volume and 
«airum concentration of the urme obtained from 
the two has our practice newt to 
mvestigate the patient further by aortography. 
(in the other hand, a seniheant reduction in 
the volume and «xlium concentration of the 
urine comme from one kinev ix considered to 
le evidence of samme renal arterial abnormality. 
In such cases, of when there is complete non- 
function of ome kicinev, we now believe that it is 
important to cluckdate the nature of the arterial 
defect for two reasons. (1) The procedure of 
measuring volume and «xlmum concentration 
of the urine obtained simmultancously from both 
kidinevs provides only a comperten of the arterial 
bioad supply to the two kidneys. It is obvious, 
therefore, that a reduction in the volume and 
sodium concentration of the urine from one kid- 
ney, although practically diagnostic of some 
ischaemia of that kkiney, docs not guarantee the 
integrity of the blood supply to the opposite 
kidney. As happened with our case (M. T.), the 
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artery to the kidney producing a greater volume 
of urine of higher sodium concentration might 
also be abnormal. Therefore, one cannot con- 
fiddently proceed to remove a kidney when differ- 
ential function studies suggest impairment of its 
arterial blood supply without first demonstrating 
that the artery to the opposite kidney is normal. 
(2) An advantage of renal angiography is the 
possibility, in young persons, of demonstrating 
unilateral renal artery lesions which can be 
repaired by the vascular surgeon, thereby 
alleviating hypertension without loss of a kidney. 

It is theoretically possible that differential 
urine volume and sodium excretion studies may 
prove to be normal in an occasional patient in 
whom hypertension is due to renal vascular 
disease. As mentioned, this has not been so in 
our cases of bilateral renal artery stenosis. Renal 
infarction is another situation in which one 
might predict relatively equal function of the 
two kidneys, especially if the zone of infarcted 
kidney were not very large, and if the arterial 
supply to the non-infarcted portion of the kidney 
were normal. In only one of our twenty cases 
was hypertension due to an infarct in one kid- 
nev. In this patient (Case 19, Table v), who had 
an infarct distal to thrombosis in an aneurysm 
of a branch of the right renal artery, there was 
a significant reduction in volume and sodium 
concentration of urine from the affected kidney 
when the test was performed at a time when the 
patient's sodium chloride intake was normal. It 
is our expectation that the number of patients 
with renal hypertension and norma! differential 
function tests will prove to be exceedingly small. 
Nevertheless, we have recommended aortogra- 
phy in the occasional patient when the clinical 
picture strongly suggested the possibility of renal 
hypertension despite normal differential func- 
tion studies. To the present time none of the 
patients falling within this group at our hospital 
have had renal artery lesions which could be 
demonstrated by aortography. 

However, in another hospital we have re- 
cently seen a patient with hypertension second- 
ary to renal infarction in whom renal function 
studies performed on two occasions demon- 
strated no significant difference in the volume 
and sodium concentration of the urine excreted 
simultaneously by the two kidneys. Because of 
a history of abdominal pain, and because the 
hypertension was of recent onset, there was a 
strong clinical suspicion of renal infarction in 
this patient. Aortography revealed an aneurysm 
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of a branch of the right renal artery supplvine 
the lower pole of the kidney and there was evi- 
dence of impaired blood supply to a portion of 
the kidney distal to the aneurysm. Nephrectomy 
was performed and the patient's blood pressure 
returned to normal. An infarct was found in the 
kidney. Because of our experience with this Case 
we suggest that aortography should be per- 
formed when the clinical picture is suggestive of 
renal infarction even though differential renal 
function studies are norma! 

It should be pointed out that the plan of in- 
vestigation as outlined here is not followed by all 
those who are active in the field of renal hyper- 
tension. Poutasse |6) considers renal angiography 
as the most important means of recognizing 
renal artery disease. In his clinic angiography 
performed routinely on patients falling into the 
following four groups: (1) 
uient who shows unexplained disparity in the 
size or function of the kidneys by intravenous 


any hypertensive pa- 


urography: (2) voung patients who do not scem 
to have essential hypertension and who do not 
present any other demonstrable cause of hyper- 
tension; (3) elderly hypertensive patients in 
whom accelerated or malignant hypertension 
develops suddenly; (4) patients of any age with 
long-standing essential hypertension in whom 
the disease abruptly becomes more severe. 
During a two-year period thirty of 104 hyper- 
tensive patients investigated in Poutasse’s 
clinic were found by aortography to have uni- 
lateral or bilateral obstructive lesions of the 
renal artery. In only half of these patients did 
intravenous urography or renal function tests 
show specific alterations in size or function of 
the kidneys. The implication is that aortography 
should be performed in all patients suspected of 
having renal hypertension, irrespective of re- 
sults of renal function tests, lest some Cases re- 
main undiagnosed. However. Poutasse does not 
describe the nature of the renal function tests 
used or the manner in which they were per- 
formed. We think it unlikely that, had differen- 
tial volume and sodium tests been carried out on 
all his patients, normal results would be ob- 
tained in half of them. It is our contention that 
renal angiography is potentially too hazardous 
to be used as a screening procedure on all pa- 
tients in whom the diagnosis of renal hyper- 
tension is considered. Reports of serious com- 
plications following aortography are appearing 
in the literature with disturbing frequency 
12-15}. In expert hands the procedure may be 
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hours the ts top ot the 
rate of mi. per hous Durine the 
the rate of thud merece 
flow. Oral hydration prior to the test has bowen 
loss satesiactory m our « Apert 
paticnts prepared im the aml 
Vomiting clop during tho cedure and 
usually results in slow rates of urine flow. How- 
ever, the patient's hmtory of 
suggestive of cardiac decompenmation, oral 
rather than intravenous hydratvon dewuralble 
The intake of sodium chloride must be eutlment 
to an adequate concentration of «xium 
in the urine under conditions of moderatc 
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diuresis, Le. at leat 25 mEq. L. It has been 
mr practice to eive the patient a normal diet 
ter of extra salt daily lor days 
lhe salt loading is ommustted, 
ef wath doubtful cardiac 
of atthe Ie ‘mr excretion 
te mrleacding when urmars 
In our case of 
renal infarction «conmdary to of 
(Case 19, Table v) dil- 
ferential renal function etudes were carried out 


preg to the test 
prt tits 


are low 
renal artet\ 
twee se the first when the 
patient | em. of soxlium chloride daily 
thee the «« when the sochurm 
chiorule mtake wae em. daily. On both occa- 
wate the volume of urine from the mfarcted kid- 
mew wae lew than that from the normal 
there wae a senificant differ- 
ome m «xia concentration of urme from 
the miarctec! ame! normal kxinevs when the pa- 
wae reCening nermal mtake of sodium 
chierule. thie wae not the case when the test was 
periogmed during the permed of chloride 

We howe foamed thot differential renal func- 
trots petiogmed under eeneral anacsthesia 
hove teem because of slow rates 
of urme flaw oftamed uncer these conditions. 
and ureteral Catheterization are per- 
umler ke al whenever 
ble. Adeinietration of «xlium phenobartutal, 
amd 100 one hour and 
ote-hall hour, respectively, before the test has 


lhe cooperation of a urologmt who ts lamilar 
with the of the and its interpretation is 
ewential reteral catheters which fit enueiv in 
ke arene them, be imeerted to the 
level of bath renal pelves. Trauma to the ureteral 
co imterfere with the teet. Sheht blood «taming 
of the urine, however, does not imtroduce 
enough additional «xium to imterfere with 
interpretation of the test. The position of the 
catheters preferably shoukd be checked by 
radiography. An observer must be present con- 
tantly while the specimens are being collected. 
Catheters not infrequently become partially or 
completely plugged by small blood clots. If the 
urine ceases to drip satwlactorily from one or 
both catheters the first collection period should 
he promptly terminated. The catheters may be 
cleared by evringing with enall amounts of air, 
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after which another collection period is begun. 
One must ensure that the bladder is empty at the 
beginning of the collection period, and an in- 
dwelling catheter or cystoscope is allowed to 
remain in the bladder during the procedure. 
The accumulation of much bladder urine, sig- 
nifving leakage around the ureteral catheters, 
invalidates the test. 

It has been the practice of some to catheterize 
only one ureter and to assume that the bladder 
urine has come from the other kidney. This is 
unsatisfactory, since leakage around the one 
ureteral catheter may contribute to the bladder 
urine. Furthermore, it has recently been shown 

/6| that there may be a significant transfer of 
sodium across the bladder wall under the condi- 
tions which prevail during this procedure. 
Another variation of the technic has been to 
insert into the lower end of one ureter a catheter 
large enough to fit ughtly and prevent leakage 
around it, and to collect urine from this catheter 
and from the bladder simultaneously. Again it 
is assummed that the bladder urine comes from 
the other kidney. In this instance one could 
safely assume that volumes were correct but, 
again, transfer of sodium across the bladder wall 
might lead to erroneous interpretations. Conse- 
quently we stress the importance of placing the 
ends of both catheters carefully within the renal 


pelves. 
TREATMENT OF RENAL HYPERTENSION 


Indications for Nephre tomy. A problem which 
net infrequently confronts the clinician is to 
know when to recommend nephrectomy in Cases 
of hypertension associated with unilateral renal 
lesions. If it cam be demonstrated by aortogra- 
phy, or by differential renal function studies, 
that the lesion is some abnormality which pro- 
duces renal ischaemia, the chances of some 
worthwhile lowering of the blood pressure fol- 
lowing surgery are reasonably good. On the 
other hand, when the unilateral renal disease 
is a disorder such as pyelonephritis, hydro- 
nephrosis or tuberculosis, surgery probably will 
not benefit the patient. In a disease such as 
hypertension, which may be associated with 
progressive renal damage, one is reluctant to 
reduce further the amount of functioning renal 
tissue by nephrectomy if there is a strong possi- 
bility that the blood pressure will not be lowered 
thereby. 

Howard [/7| has pointed out that differential 
renal function studies might be of value not only 


in the detection of cases of renal hypertension 
but also in predicting which patients with 
vious unilateral renal lesions will benefit trom 
nephrectomy. All his patients who had a reduc- 
tion in the volume and sodium concentration 
of the urine from the involved kidney were un- 
proved by nephrectomy. On the other hand, 
when nephrectomy was perlormed in fou 
hypertensive patients with unilateral renal dis- 
ease in whom the sodium concentrauion of the 
urine from the involved kidney was equal to or 
greater than that of the urine from the normal 
kidney, no sustained lowering of the blood pres- 
sure resulted. The volume of urine from the 
involved kidney in these four Cases was sie- 
nificantly less than that from the normal kidne, 

Our general experience in this regard has 
been similar to that of Howard. We have had 
six cases (Cases 4, 6, 11, 12, 14 and 19, Table 
of unilateral renal disease in which urime trom 
the involved kidney was reduced both in volume 
and in sodium concentration. In every cas 
nephrectomy was followed by a prompt fall in 
blood pressure, and this fall was sustained in all 
but one case (Case 12), in which a return ol 
hypertension was reported prior to death trom 
infectious hepatitis four months after the 
operation. 

In our series of twenty cases there were three 
patients with unilateral renal disease falling into 
the group in which the volume of urine from 
the involved kidney was reduced but the sodium 
concentration of the urine was equal to or 
greater than that from the normal kidney. Iwo 
of these patients (Cases 1 and 5, Table v) had 
“unilateral”? pyelonephritis with renal abnor- 
malities readily detectable by pyelography. In 
one (Case 5) there has been no improvement 
following nephrectomy.* The other patient 
(Case 1) was deteriorating rapidly prior to 
nephrectomy despite therapy with hypotensive 
drugs. Following the operation there was no 
striking change in the blood pressure but during 
the next three years there was slow but steady 
improvement; at the present time the hyper- 
tension is no longer a therapeutic problem. It 
is difficult to assess the role played by nephrec- 
tomy in this patient’s improvement. The third 
patient in this group (Case 9, Table v) was a 
forty-nine year old man with mitral stenosis and 
auricular fibrillation in whom hypertension 


* We have recently had a similar case, not included in 
this series, in which the blood pressure did not fall after 
nephrectomy. 
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developed lollowing mutral 
lhere was also a history sugecstive of porpheral 
arterial emboh. An pyclogram 
showed a small, poorly funcuonme kidney on 
the nieht sade lhe results of the differential 
urine Volume and sodium excretion vanced with 
different rates of urine flow. The volume al 
urine Comune irom the kxines was alwave 


much less (roughly one-iilth) than that trom the 
left kidney. During a period of slow urine flow 
the sodium concentration of the urme trom the 
rivht kicines alo than that trom the left 
kidney. During periods of brek diuress, how- 
ever, the sodium concentration of the urme from 
the small kxinev was shehtly ereater than that 
I he kxines was removed and 
wnall infarcts. The 


periorie <i 
to Contam 
atin “was im tating the 
patient » hv pert that ts 
were also present in the 

reluctant to te phires where the 
dium concentration of the urme excreted bey the 
close keine. te equal oof greater than that 
ol the urme excreted samulhancousiv tw the 
apparently healthy ver, 
which nephrectomy marked the turning point 
patients « hmical cour, we belevwe that 
lurther obeervations will be necessary om 
can consider lailure to tind a reduced 
urine from a 


comtraindxaton ta 


concentration of the 
kidney to be a 
nephrectomy 

The Role of Renal Artery Surgery. When hyper- 
tension is associated with unilateral lesion of 
the main renal artery, the choice of treatment 
lics between nephrectomy and surgical repan 
of the arterial lesion. In the older patient or im 
the pout risk patient, especially i there 
dence ol arterial dicase cio ve we 
that nephrectomy w the procedure of chowe 
since arterial repaw involve a hong and 
difficult Hiowever, the pa- 
tient surgical correction of the arterial defect m 
order to preserve the kidney must be conudered 
This may possibly be the treatment of chomwe 
when the involved kidncy not compictch 
functioniess, as judged by urine excretion. In 
such cases, our own experience and that of 
Poutasse [7) would seem to indicate that restora- 
tion of the arterial blood supply will result im 
lowering of the blood pressure and unprovement 
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in renal function. However, when little or no 
urine excreted by the involved kidney it is 
probable that the renal echaemia has been more 
severe or more prolonged and that irreveruble 
atrophy of nephrons may have occurred. In 
such Cases tt by no means certain that correc- 
tion of an arterial defect would lead to restora- 
tion of a useful deerce of renal function or to 
lowering of the blood prewure. Further experi- 
ence and study will be required before the indi- 
catroms for renal artery surgery in the treatment 
of hypertenson are clearly established 

When pertension awociated with stenotic 
lessor of renal restoration of the 
arterial blood supply by blood vessel surgery is 
the only feasible method of surgical therapy. 
hee decmon to whuch artery to repair first 
may be a matter of comaderable practical im- 
pat tanec We that the artery supply ing 
the more as pudeed by sodium 
excreta be operated on first: in 
one of our Cases it was necemary to repair only 
the ome artery to © satelactory lowering 
of the The follow mg Case report 
(Case 16, v) illustrates this point 


@ tharty-frwe vear ofd woman, had hry perten- 
som im the ranger of 2) 140 mm. He. Examination 
od chu at harrow ing and a 
few retinal A evetolic beuit could be 
beard ower the abeloenen. [he mtravenous pyelogram 
ae best the ancl concentration 
of urine froen the right was much less than 
cometre and of beth renal arteries: 
of frame teem that 
thee pee Was severe OFF the right 
than om the left. was decided to repair the right 
renal artery first. In Jume 1958, the stenosed portion 
of the reehet renal artery was resected and the remain- 
ing portion: of the wewe!l were then sutured together. 
Neo fall in prewure was predicted after this 
operation becaue of the present in the 
other renal artery. Much to our surprise, the blood 
pressure fell alenest to normal and has remained in the 
raner of 1%) 95 quam. Me since then. This sugecsts 
that the beehome im the left remal artery are not inter- 
fering ereath with the blood supply to the left kidney. 
This suggestion was supported by postoperative 
differential function studies in which it was found 
that the exfium concentration: of urine obtained 
from the two kednevs were now almost 
equal as L.. om the anc 77 mEq /L. 
om the left. U nfortunately, leakage around the ureteral 
catheters made it impomible to compare urine vol- 
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Fre. 6 Patient J. W. (Case 16, Table v.) Aortogram 
demonstrating multiple constrictions and sacculations 
of beth renal arteries. A marked fall in blood pressure 
followed repair of only the right renal artery. 


umes on this occasion. No attempt will be made to 
repair the left renal artery while the patient’s blood 
pressure remains in this relatively normal range. 


Results of Surgical Therapy. Four of twenty 
patients have died. Two deaths were directly 
attributable to the operative procedures. In one 
patient (Case 10, Table v), who had bilateral 
renal artery stenosis, a precipitous drop in blood 
pressure developed following excision of a stric- 
ture of the right renal artery; the patient died 
of shock. The other patient (Case 8, Table v) 
had been having repeated attacks of pulmonary 
oedema prior to the operation and died of 
another attack during the immediate postopera- 
tive period. Two patients died within four 
months of operation: one of infectious hepatitis 
(Case 12, Table v), the other (Case 11) probably 
of mvocardial! infarction. 

Sixteen of twenty patients are still alive. Al- 
though the period of follow-up in some of these 
cases has been short, at the present time we con- 
sider that twelve have been greatly improved 
by surgical measures. Complete cure cannot be 
claimed in all these patients since some have 
been found to be mildly hypertensive on one or 
more occasions since operation. Nonetheless, in 
these cases a severe, rapidly progressive disease, 
resistant to medical therapy, has been converted 
by surgery to a mild, benign and asymptomatic 
form of hypertension. We have observed this 
course of events in six of our twenty patients 
(Cases 2, 4, 6, 13, 17 and 18). The following two 
cases are typical examples: 


W. P., a fifty-five year old man (Case 2, Table v), 
was found in the Medical Outpatient Department in 
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1955 to have a blood pressure of 210,120 mm. He 
His blood pressure was known to have been normal 
three years previously but since then gradual 
increasing levels had been recorded. In the preceding 
vear left heart failure had developed necessitating 
therapy with digitalis and diuretics, and he could not 
work. An intravenous pyclogram showed a non- 
functioning left kidnev. During ureteral catheteriza- 
uion the left kidney excreted no urine. A left nephrect- 
omy was performed in February 1956. There was a 
large atheromatous plaque in the renal artery and 
on histologic examination of the kidney, patchy areas 
of tubular atrophy due to renal ischaemia were 
found. [here was a prompt fall in blood pressure afie 
the operation. At times normal levels have been 
obtained but on other occasions readings as hich as 
170 90 have been recorded. However, his heart 
failure has cleared, he is completely asymptomatx 

requires no medication, and is doing full me work 
Prior to operation his electrocardiographic tracings 
were indicative of left ventricular hypertrophy but 
thev are now normal. 


T. H.. a fifty-five vear old man (Case 6, Table \ 
was admitted to the hospital because of hypertension 
in December 1956. During the preceding several 
months he had experienced decreasing exercise 
tolerance. severe headaches, failing vision, undur 
fatigue, and was unable to work. His blood pressure 
was 210 130 mm. Hg. Examination of the ocular 
fundi showed marked arteriolar narrowing, retinal 
haemorrhages and exudates, and a suggestion of carl. 
papilloedema. The electrocardiographic tracing was 
that of left ventricular hypertrophy. An intravenous 
pyvelogram showed only incomplete filling of th 
middle and lower calvces of the left kidnev. Differ- 
ential sodium excretion studies suggested ischaemia 
of the left kidney. Aortography was not performed 
The left kidney was removed in December 1956 
Histologic examination of the kidnev demonstrated 
that many of the intrarenal arteries were occluded by 
atheromatous emboli: there were scattered areas of 
tubular atrophy due to renal ischaemia. Postopera- 
tively the blood pressure fell to gormal but, in the 
three-year follow-up period since (then, has averaged 
160,105 mm. Hg. The patient is completely asympto- 
matic, requires no medication and is doing full tum 
work. At present the only abnormality on oph- 
thalmoscopic examination is slight narrowing of the 
retinal arterioles.’ 


In the remaining four of the sixteen living 
patients the results of surgical therapy may be 
classified as poor or doubtful. The blood pres- 
sure of patient M. T. (whose case was reported 
in detail at the beginning of this paper) fell to 
normal after both renal arteries were repaired 
but hypertension has recurred and there is again 
evidence of stenosis of the right renal artery. In 


two patients (Cases 5 and ", Dalle there hae 
horn neo lollow ine 
in the fourth patient alole thers 
has been slow bat eracdual over 
three “Vor? follow th plire clus 
ing hy the nt lawns tre ateal 
phre« fon sow te hate 
it diffoult to be certam of the rok 
plaved tn the surgical procediure be 
three Cases mm the « ree in whech there wie 


and treatment af renal 
gained at the loronto 
1954 to 1958. Durine this we have stuchel 
patie nis who have hacl esther 
alleviaung hypertension 

proved a ami wale 
dure for the detection of af renal 

that thes test mav ax! prexhicting ve hy 
nents with olwious unilateral renal lessons wall 
retit from phire in ral, we Pate 
found that when the concentration of 
the urine excreted. tw the 
tha Us felis neplires - 
ment (Dive ole to 
statement has been encountered! 

In cases of lalate ral renal 
ditlerential renal functson studies are usctul m 
determining whim hy keine. thee hue 
In one of our patients a the vowel 
ing only the more wohacmuc resulted m 
a satmlactory lowerme of the blood preeare 

he pati Tits stuched ite three 
women with bilateral renal artery stenosis. The 
underlying pathologic proces common to all 
three of these patients appears to have been 
degencration of clastica, and powuably 
the media, lollowed in rupture ami hacmer- 
rhage into the wall im the manner of a drecctine 
and subsequent organization of thee 


hacmatoma 
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on the Clinical Course of Primary 
(Essential) Hypertension’ 


A Ten-lYear Study of 100 Sympathectomized Patients Compared with 
[Individually Matched, Symptomatically Treated Control Subjects 
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HE over-all eflectiveness ol svmpathectomy 
5 te the treatment of hypertension is sull a 
highly controversial subject in spite of the 
extensive literature which has 
during the past twenty vears [/). This contro- 
versy persists even though it has been demon- 
strated repeatedly that the operation produces 
a significant, lasting reduction of blood pressure 
in a substantial minority of patients (2,3), and 
that it sometimes results in dramatic improve- 


accumulated 


ment in certain manifestations of the disease, 
especially retinopathy and papilledema. The 
effect of the operation on other important aspects 
of the disease is much less clear-cut and can be 
evaluated accurately only by comparison with 
the results of medical treatment in adequate 
control material. Most published reports | 4,5 
on the prognosis of medically treated hyper- 
tensive patients do not provide a satisfactory 
standard of comparison, because the clinical 
data on individual control subjects are not 
given in sufficient detail to permit the pairing ol 
each surgically treated patient with a control 
subject suffering from hypertension of closely 
comparable severity. 

Unfortunately, for a variety of reasons, a 
planned therapeutic trial in which patients 


P. 
Boston, Vassachuwtt: 


and HU. Tuater. 


medical or surgical 


j 


studies in which the authors have tried, im 
retrospect, to sulatividde the records of meclwalh 


and sur@ically treated patients available to 
I My for the 


those ol Smithwick and he 6 whe 
have graded the severity of the clin 
ol a svstem which thes deviecd socially for the 
purpose In ihe treet recent thoes 
scrics A, the mortality rate of 1,698 eurecalls 
treated patients was found to be much lower 
than that of 619 patients who had been referred 
lor consideration of in 
whom, lor varwus the hcl 
not been periormed ID hee data, which were 
presented separately for cach sex and for each 
of the four severity groups, are summarized im 
Table 1 

There are two which may 
be raised regarding the vahdiuy ol a COMpariwen 
of this sort, namely, (1) does the use of the 
criteria on which the severity grading is based 


actually result in the sulxiivision of the clinical 


* From the Departments of Medicine of Harvard Medical School, Columtna U niwersity College of Phywctam and 
Surgeons, and the University of British Columbia, Faculty of Medicine, Vancouver, Canada; and from the Hyperten- 
sion Clinics of the Massachusetts General Hospital, Boston, Mass., the Columbia-Preabyterian Medical Center, New 
York, N. Y., and the Royal Victoria Hospital, Montreal, Canada. Supported by grants from the Life Insurance 
Medical Research Fund, the King Fund, the Albert and Mary Lasker Foundation, the Albert H. and Jessie D. Wiggin 
Foundation, the Union County (N. J.) Heart Association, and the Bristol-Myers Company, New York, New York. Pre- 
sented in part at the Third World Congress of Cardiology, Brussch, September 195%. 
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COMPARGON OF FIVE-YEAR MOmTALITY OF 619 MEDICALLY TREATED AND 1,608 SURGICALLY TREATED 
HYPERTENSIVE PATIENTS* 


Females 


Surg al Medical Surgical Medical 
| 
\eerage “Mortal. Nverage Moertal- | Average Mortal-— \verage | Mortal- 
Nw New No ity No. Age ity ae 4 
vr. vr.) (%) ‘yr.) (%) 
14° 44 105 75 155 45 16 47 51 55 


* from Seuthwek ot al. J. 4. VM. 160: 10235, 1956. 


material mte heme members have 
relatnech\ prt Cre and (2 there any 
evidence of «tematic due to the presence 
eather the medical of the eur@ical series of an 
shnormally hich proportion of patients whose 
te than the avetage al the sever- 
the fret question, a few examples of the applica- 
cof the criteria to hypothetical 
causes wll to medicate that there is a distinct 
pomsiiality that patients may be placed in the 
of the tect that their clinical 
appear to ditter wiedely in prog 
( tor example, two pa- 
ofe af ed im group 4 because 
onl thee presence af marked mitragen retention and 
4 testing pressure of hile the other 
» placed in the «ame croup because he w filty 
vears old and has an abnormal clectrocardio- 
cram, a resting diastolic prewure of 140 and an 
pressure Tespotise te seda- 
tom. The short-term prognosis of the first patient 
is almost certainly poor, while that of the second 
mieht well be lairly good. A amuilar difference in 
prognosis might be asumed to exist between two 
patients in croup 2, one of whom has retinal 
hemorrhages and has had a cerebrovascular 
accident with residual hemiplegia, while the 
other has normal fundi and no evidence of 
cardiovascular damage other than an abnormal 


On the basis of Smithwick’s published data, 


* hae made simmlar criticeme of the Sauth- 
wich he recently publehed monograph. 
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the question of systernatic bias within individual 
¢roups can be examined with respect to only one 
variable, namely, age. The figures in Table 1 
show that, in seven of the eight sex and severity 
¢roups, the medically treated patients were, on 
the average, two to six vears older than their 
surgically treated counterparts, the difference 
for the series as a whole being five years. Even 
though the effect of age on the prognosis of 
hypertension is quite complex, it is reasonable to 
assume that, all other things being equal, a 
five-year difference in average age would be 
reflected in the mortality rates at the end of a 
five-year period of observation. It is interesting 
to note that there was a similar discrepancy in 
the ages of the medical and surgical patients in 
the follow-up study of Hammarstrém and Bech- 
eaard (9), the average ages of their 251 surgical 
patients and 435 medical patients having been 
43 and 49.6 years, respectively. The modified 
Keith-Wagener-Barker system of grading used by 
these authors is even more likely to permit pa- 
tients to be classified in the same group than the 
Smithwick system despite the presence of widely 
different degrees of organic damage. Unfortu- 
nately, the published data of Hammarstrém 
and Bechgaard are not sufficiently detailed to 
permit one to examine the possibility that the 
use of the Keith-Wagener-Barker system may 
have allowed a significant degree of systematic 
bias to occur with respect to variables other 
than age. 

Smithwick [6,7| has frequently expressed his 
awareness of the limitations inherent in compart- 
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sons based on the subdivision of clinical material 
into a small number of arbitrarily 
groups, and he has announced his intention, as 
soon as data become available on a large enough 
series of cases, to subdivide his surgically treated 
and medically treated patients into a larger 
number of groups “in each of which every 
important variable is the same.”’ An attempt to 
achieve this ideal objective on a small scale has 
been made by Keith, Woolf and Gilchrist |’, 
who divided filty-five surgically treated patients 
and seventy-four control subjects into a total of 
nineteen sex and severity groups matched as 
closely as possible with respect to age, Keith- 
Wagener-Barker retina! 
renal function, 
diastolic blood pressure. They found that svmpa- 
thectomy was than 
treatment in producing symptomatic improve- 
ment, and that the operation reduced the 
mortality rate in patients with papilledema, but 
not in those with so-called “benign” hyperten- 
sion. Unfortunately, the number of cases avail- 
able to these authors was too small to permit 
adequate representation in all groups: therefore, 
their results must be regarded as inconclusive. 


dehned 


grade, cardiac and 


SseVeTILN ol and 


more medical 


In one of the few controlled comparisons of 
medical and surgical treatment in which th 
cases were not subdivided into arbitrary groups. 
White, Dimond and Williams //) and Whit 
12) have studied fifty surgically treated hyper- 
tensive patients with definite cardiovascular 
complications and an equal number of medically 
treated control subjects with comparable com- 
plications, the two groups being closely matched 
with respect to age and sex. At the end of ten 
vears the mortality in the surgical group (50 pet 
cent) was strikingly than that in the 
medical group (YO per cent. unfortunate! 
no clinical data were given on the individual 
control subjects although a short case history was 
presented for each surgical patient. 

The present investigation is an attempt to 
avoid some of the difficulties inherent in the use 
of a small number of arbitrary severity groups as 
the sole basis of comparison of medical and surgi- 
cal treatment of hypertension. We have tried to 
broaden the criteria used in the selection of 
control subjects so that each patient treated 
surgically could be paired with an individual 
control subject of the same sex, and of similar 
age, blood pressure level, cardiac, cerebral, renal 
and retinal status. The principal shortcomings of 
the investigation are the relatively small number 
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of pauents involved, and the fact that the criteria 


used ta evaluate the rity cline ate 
iw ine iran the “nim aol 


alread, assed 


(LINEAL MATERIAL AND ME 


\* by 1). if bine stall 
the ward services of the NG tts Coeneral 
Hospital berween 1°40) 1°45. were 
ihe first cases of each ea te 
paticnis “Mins MOTE cd the State Al 
chusetts at the tune of operatron were excluded on the 
exchoded because there was suletantial al 
nm wae ow 


dene that thei I ‘en 


caer and perioration of a uker on 


patient whe « ‘ 


a cerebral 


d was excluded tex a careful rewsew of 
probably not been «a lector in pres the latal 


wise chaibie lor inclusion were lost to one 
relused to cooperate trom the start, one wae best at the 
end of the tiret vear, while the third wae 
been decided upon and the paming of the control 

\fost of the clinecal and laboratorw data on which 
trom the receords of the 
ral Hospital walls col thee Hv pertenson 
Cline, where most of the panents had been under the 
care of De, Palmer and his stall at tes 
both before and alter the opet ation ties af 
patients whe had never “atte nded the Hypertension 
and of who became financially 
lor clime care during the follow-up persed, wer 


supplement tw data tw letter tren thea 


* Seven other patients in whom there was sane eve 
dence suggestive of pyclonephvitn and three with a 
hustory of reoent of of pregnancy were 
retained the because these condita were 
sidered to be no more than inodental events cccurrme 
patients with prumary hypertenmon 
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private physicians and from other hospitals to which 
thew had been admutted for various reasons. In addi- 
all the surviving patients were sulyected 
to special follow-up examinations in the Hypertenson 
slew of the NE tts Ceneral Hospital 
at titties comresponding as choacly as passable to the 
woond, hith and tenth anniversaries of the operation. 
lhe manner which these examinations were 
canned out was desorbed fully in a previous report on 
thee t Moat of the nts whe moved out- 
ude the State of Mawachusetts during the ten-vear 
period were able to return to Boston for the follow-up 
bet im three was necessary 
to thake arrangements for an imternist in the patient s 
hot town te periogm the necessary investigations at 
omar 

omtred comtral subjects were selected 
fromm the records of three cliamcs which have been in 
aeration foe fifteen vears of more, and which were 
tor the specitie purpose of collecting data on 
the course and prognosis of hypertension. The Hyper- 
Clowes whese records were available US 
were these of the General Hospatal, 
Kenton. * the Columbia-Presinterian Medical Center. 
New Vork, and the Roval Victoria Hospital, Montreal 
the Nhlontreal euleeces were held in reserve. 
snd review was mde of those in Keston and New 
York whe had been seen preor to 1945 and whe had 
beet up for at least tem sears of until death 
\e in the surgical series, all cases in which a diagnosis 
of secondary hypertension was established or strongly 
empected were climinated. With a few exceptions 
whech will be noted sulmequentiy, patients were also 
excluded thew had been treated with anthyperten- 
ave drues (eanghome blocking agents, hydralazine, 
rauwolia derivatives, veratrum preparations of 
potassium thiocyanate). ? 

In order w tacilitate the seiection of 
suitable control sulyects for the surgical cases, the 

preoperative clinical status of cach patient im the 
al and series was scurmmarized by means 
olf «a simple, numerical code. In the surgical series 
the preoperative period was defined as the six months 
immediately preceeding the date of operation, while in 
the sulyects the “operation” was arbutrarily 
asumed to have taken place ax months alter the 
fret te one of the cooperating institutions 
toe the investigation of treatment of hypertension. The 


*We are greatly indetucd to De. R. S. Palmer for 
placing this croup of cases at our disposal, and to Dr 
and Dr. P. DD. foe permitting us to supple- 
ment the Hypertemion Cline patients with a small 
number of thew private patients whom they had kept 
umier observation in 4 comparable manner. 

Patients were not excluded from the surgical series 
lecaume they had been treated with antihypertensive 
drugs, either before of after the operation, but the fact 
that such treatment had taken place was indicated im the 
tabular presentation of the data. 
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choice of six months as the baseline period was 
dictated by the fact that this interval was usually 
sufficient to permit the necessary clinical data to be 
collected, even in patients who were not admitted to 
the hospital. 

The following is a summary of the criteria used in 
assigning grades to the fourteen parameters in terms 
of which the clinical status of each patient was de- 
scribed. The traditional semiquantitative 0 to 4 scale 
was used throughout, grade 0 being used to represent 
the normal and grade 4 to indicate an advanced 
degree of abnormality. The swmbol was used 
whenever the available data were too scanty or too 
inconsistent to permit a grade to be assigned with 
reasonable confidence 

Systolte blood pressure was graded on the basis of the 
average of all readings marie in the lying or sitting 
positions under “‘casual”’ conditions, the grades being 
defined as follows: grade 0, under 140; grade 1, 140 to 
169; grade 2, 170 to 199; grade 3, 200 to 229; grade 4, 
23) and over. 

Diastolic blood pressure was @raded on a similar basis 
in terms of the following scale: grade 0. under 90; 
gerade 1, 90 to 104; grade 2, 105 to 119: grade 3, 120 to 
134; @erade 4, 135 and over. 

Orthostatic potension was evaluated in terms of the 
decrease in blood pressure which occurred on chang- 
ing from the Iving to the standing position. The 
decrease in pressure on standing was expressed as a 
percentage of the pressure in the lying position, 
«parate calculations being made for systolic and 
diastolic pressure, and the average of the two values 
was graded as follows: grade ©. less than 5 per cent; 
erade 1, 5 to 14 per cent; grade 2, 15 to 29 per cent; 
erade 5, 0) to 44 per cent: grade 4, 45 per cent or 
more, Of patient too faint to have pressure taken. 
Since the blood pressure of the control patients was 
not usually measured in the standing position, data 
on orthostatic hypotension are presented for the 
surgical series only. 

Cardiac symptoms were graded as follows: grade 0. 
nome; grade 1, slight dyspnea or retrosternal discom- 
fort om moderate exertion, for example, climbing two 
or more flights of stairs rapidly; grade 2, definite 
dyspnea or anginal pain on exertion comparable to 
climbing one flight of stairs at normal pace; grade 35, 
dyspnea or angina while walking slowly on the level, 
or infrequent attacks of paroxysmal nocturnal 
dyspnea or acute coronary insufficiency; grade 4, left 
ventricular failure or congestive failure of sufficient 
degree to confine the patient to bed or chair, or 
angina decubitus or mvocardial infarction.* (See foot- 
note on p. 192.) 

This svstem of grading differs from the New York 
Heart Association's classification of functional capac- 
ity in that it makes use of five grades, including grade 
0, in order to conform to the pattern used in all other 
items in the present code. In addition, our system 
provides for automatic grading of certain specific 


192 Effect of Sympathectomy for Essential Hypertension 


complications, for example, myocardial infarction, 
regardless of the functional capacity of the patient 
alter recovery trom the acute episode. 

Heart size was assessed on the basis of the shape of 
the cardiac silhouette and the measurement of the 
cardiothoracic ratio on the 6-loot 
roentgenogram of the chest. The scale of grading was 
as follows: grade ©. cardiothoracic ratio less than 55 
per cent, shape ol cardiac silhouette judged to be 
within normal limits: grade 1, cardiothoracic ratio 
less than 55 per cent, prominent left ventricular con- 
tour on cardiac silhouette: grade 2, cardiothoracn 
ratio 55 to 59 per cent; grade 5, 60 to 64 per cent; 
grade 4, 65 per cent and over. 

It is recognized that a svstem based on the tables ol 
Ungerleider and Gubner |/3, might have offered 
some advantages, but the necessary hewlht and weight 
data were missing 1n too large a proportion of patients 
to permit the use of this standard of relerence. 

Abnormalities of the electrocardiogram were graded on 
the four-lead tracing only, because muluple pre- 
cordial leads were not in routine use at the start of the 
follow-up period. [The grading criteria were as follows 
grade 0, IT waves and SI segments, especially in 
leads 1, u and rv. within normal limits: grade 1, 1 
waves of low voltage (less than 10 per cent of the 
corresponding R waves), flat or slightly diphasic; 
grade 2, slight to moderate degrees of inversion of I 
waves or depression of ST segments; grade 3, fully 
developed ST-T pattern of left ventricular hyper- 
trophy, Or pattern characteristic of acute coronar’ 
insufficiency; grade 4, atrial fibrillation or pattern 
characteristic of old or recent mvocardial inlarcuon 
Whenever the presence of S 1-1 changes due to digi- 
talis therapy made it impossible to apply these criteria 
with certainty, the electrocardiographic grade was 
represented by the symbol **-—" 

Headache was included in the list of graded items, in 
spite of the notorious difhculty in quantitative 
evaluation of this symptom, largely 
ability to relieve headache has often been listed as one 
thora olumbar 


because the 


of the most consistent results ol 
sympathectomy. The criteria used were as follows 
grade 0, headache within normal limits with respect 
to frequency and severity; grade 1, more frequent or 
severe than normal, but not usually requiring 
analgesics for relief; grade 2, requiring medication, 
but not severe enough to interfere with work; grade 5, 


* This section of the code would probably have been 
of greater value if it had beeu subdivided into two sepa- 
rate sections; one for various degrees of myocardial 
insufficiency from slight dyspnea to congestive heart 
failure, and one for various degrees of coronary heart 
disease from slight angina to myocardial infarction. In 
this study it was believed that the data were not always 
sufficiently complete to permit this to be done, but the 
dual system of coding will be used in future applications 
of the system in the documentation of the natural history 
of hypertension. 
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severe cnough to uteriere with activates: 
grade 4, incapacitating. requiring bedrest or opiates 
jor relict. Classic migraine. regularlv rehewed byw the 
of « rein waded 
Corchrovascular aiidents (CVA) were artatrarily de- 
hned tw mclude the whol gait and 
motor maniiestations of diffuse and focal hyper- 
ionsive vascular of the brain. Cerade 1 
cates the oocurrence of one oF attacks of 
numbness or clummnces of a if an extremuty 
stroke 


lumton. followed tn 


recovers 


acute hypertensive encephalopathy with headache 


and in mental come oF 


convulsions ( ack tle ime either 
(1) hemiplegia (or hemanesthessa of hemmanopma 
with slow, but nearly complete, recovery of function, 
in (2 ac tite hvpert ve 


longed coma or convulesom of 


won. (srade 4 was reeerved tw strokes sulting 


including the sevadrome of chrome hypertensive 


Res 


att the «cf 


in the mitcrest of Compe ath atte 
io record the presence of such symptoms in termes of 
lollowing “ale wr ack sbacnce of mx turia thee 
expect dw make all te 
differentiate between true nocturnal and 
ttria 


wrack nocturia more than grade 3, 
symptoms suggestive of carly uremia; grade 4, « linical 
uremia with marked symptoms such as coma and 
convulsions 

Protemaia was graded on the ordinary 0 to 4 plus 
scale used in the clinical laboratory, our gerade being 
based on the average result of all tests performed 
during the period in question. Tests in which the re- 
sult was recorded as “trace” were arbitrarily grouped 
under grade |. 

Renal function was graded on the basis of urimary 
concentrating power (SG), the abilitvw to exerete 
intravenously injected phenolsulfonphthaiein (PSP), 
and the concentration of non-protein nitrogen in the 
blood (NPN). Since almost all the common sources of 
error in the SG and PSP tests tend to qive falsely low 
results, whenever there was a discrepancy between the 
grades assigned to the results of these two tests, the one 
indicating the better renal function was accepted as 
correct. The over-all renal function grade was based 
on the following criteria: Grade 0, maximum specshic 
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eravity 1.025 of more, of one hour PSP excretion of 
(4) per cent of more; grade 1, SG, 1.015 to 1.024, or 
PSP 45 to 59° per cent; erade 2, SG under | O15, of 
PSP under 45 per cent, NPN normal; grade 5, NPN 
abowe the upper lent of normal, but under 60 mg. per 
1) 4. NPN 60 me. per 100 mil. or ower 
of the were evaluated on 
arterwedar narrowing, abnormalities of the 
Loge Pat reflex after nes phenomena In 
aleowet all the surgical patients and in nearly half the 
comtrod sabwects, the fund: were examined and graded 


we Pose ete teeny e ‘ hanges ' arteriolar fit « 


rowing) and changes (abnormalities 
od and artermwenous crossing phe ta ) 
were graded separately on a © to 4 scale. In such cases 
the average of these two erades has been recorded, 
irc thomal values having been rounded off in the direc- 
thee pertemeve gr ade In the Ferriss 
cases, the written reports of ophthalmologists 
merely been tramelated inte our numerk al “ ale, 
usime erade fee eight of mild changes, grade 2 
joe erade for marked, and erade 4 for 
very marked of extreme changes, including occlusion 
of the central retinal artery of its major branches 

was taken to lude retinal hemeor- 
chaees and edema as well as “exudates” (cotton-wool 
The erades refer to 
using the following 


patches and edema residues) 

«wale: evade 1. retinal edema, or occasional hemor- 
exudates (feet more than a total of 
erade 2. numerous scattered 
hemerrhaces and of “exudates gerade 5, extensive 
hy pertemave retinopathy with beginning formation of 
a star figure at the macula; grade 4, fully developed 


picture of hypertensive retinopathy with belateral 


rhages and of 


macular stars 

Pepilledema was alee eraded on the basis of the 
condition of the worse eve, the criteria used being as 
follows: @rade 1, definite edema of the nerve head 
with pathologic blurring of the margin, but without 
measurable clewation;: erade 2, clevation of about | 
diopter; grade 5, 2 to 5 diopters; grade 4, 4 or more 
chopters 

The criteria used to define the various grades in the 
code adopted have many obwious shortcomings, some 
of which have been referred to in the text. The only 
advantage of the evetem is a relative freedom from 
ambiquity which makes it powible for independent 
observers to awien almost identical grades when 
aweming the same record. For example, during one 
stage of the study a group of records which had previ- 
ously been eraded by one of us (RK. A. E.) was re- 
eraded independently by another (H. T.) shortly 


* We are ereatly indebted to Dr. David Cogan, Direc- 
tor of the Howe Laboratory of Ophthalmology, Massa- 
chusetts Eve and Ear Infirmary, for performing the 
furcius examinations on these patients. 
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alter he became associated with the project. Of a 
total of nearly 4,000 individual grades, a discrepancy 
of one grade was noted in only 5 per cent, and there 
were only cight instances in which a discrepancy of 
two grades occurred. * The accuracy of the grading is, 
of course, limited by the reliability and completeness 
of the original records and follow-up examinations, 
and, im the case of subjective symptoms such as 
headache and dyspnea, it is critically dependenton the 
patient's reliability as a witness. Despite these limita- 
tioms, we believe that errors of two grades in the coding 
of any item are rare, largely because we have not 
hesitated to use the symbol whenever the 
information was too scanty or too vaguely expressed 
to permit the grading criteria to be applied with 
reasonable confidence 

Selection of Matched Control Subjects. During the 
selection of the control subjects, those in charge of 
matching (M. M.S. and W. P. C.) had access only to 
the preoperative clinical profiles of the surgical 
propositi and the potential control subjects from the 
Boston and New York series. Each profile identified 
the corresponding patient in terms of serial number, 
sex and age, and listed the preoperative grades for each 
of the parameters described in the previous section. 
Starting with the coded data for any one surgical case, 
the authors in charge of matching tried to select from 
the control pool of patients of the same sex and of 
similar age, one or more control subjects whose grades 
resembled those of the propositus at least as closely as 
required by the standards to be described. 

Because of the established prognostic significance 
of papilledema, no exception was permitted to the 
rule that, if papilledema had been present in the 
propositus during the preoperative period, it must also 
have been present in the corresponding control 
subject. A similar absolute requirement would have 
been insisted on with respect to nitrogen retention, 
but this problem did not arise because there were no 
patients in the surgical series in whom nitrogen reten- 
tiom had been present before the operation, this 
finding having been accepted as an absolute con- 
traindication to sympathectomy throughout the 
period covered by the study. Cerebrovascular accident 
was another preoperative finding with respect to 
which we were anxious to avoid discrepancies be- 
tween propositus and control subject. Such a dis- 
crepancy was permitted in a few instances, but only if 
the cerebrovascular accident in question were of no 
more than grade | severity, and then only if this 
discrepancy were counterbalanced by a difference 
in the opposite direction in other items in the clinical 
profile. When searching for control subjects for 
patients in whom neither papilledema nor nitrogen 


*In this instance, and on all other occasions when 
different grades were assigned to the same item by two 
independent observers, the records were submitted to 
one of us (W. P. C.) for reassessment, and his grading 
was accepted as final. 
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retention nor cerebrovascular accident had occurred, 
amilar compromises were permitted with respect to 
minor discrepancies in the cardiac, renal and retinal 
findings. Because of the relatively low prognostic 
eenifeance of a difference of one @rade in the indi- 
vidual tteme m these three sections of “panels” in 
thee was comudered satisfactory to match the 
grades of all the items in any one panel as a bor 
example, tt was permienbie for a surgical patient to 
have «a higher clectrocardiographic grade than the 
comrespomding comtrol sulyect provided there was 
dwecrepancy im the oppemte direction in heart 
ze of cardiac evmptoms. Headache was the only 
tem in the profile which was ignored in making the 
whe the ceomtre:l te 

In many imetances application of these criteria 
narrowed the earch for a sutable control down to a 
angle case, but usually there were two of more possi- 
ble comtral sulmects with data which involved only 
mnar dwerepances from these of the corresponding 
ergical patient. Whenever thie occurred the pre- 
per ative data were subemtted to the others. and the 
wleeton of the most satmflactory match was made on 
it was decided that none of the control subjects sug- 
vested tw these im charge of matching was entirely 
acceptable; theretore, it was necessary to turn to the 
Montreal cases for more suitable replacements. This 
phase of the project involved a departure from the 
bind matching which had been used up 
to this point, because the one (KR. A. E.) responsible 
tow the erading and eclection of the Montreal con- 
tren is personally farmaliar with the follow - 


Parone od 


up records of these patients and also had access to 
the pestoperative records of the surgical patients. 
lh thee every etlort was 
te aveoed the mtroduction of in the selection 
of the twelve comtral subjects who were eventually 
eopplied trom the Montreal series, and examination 
od tive ole of these and the correspond- 
iNe 4, 40. 44. 5°. G3. a7. 9%. 
6 and 100 in Tables and mt) does not reveal any 
evidence of each beas in either direction 

bimally, however, when all our control material 
hud heen exhausted, there still remained two surgical 
pratients (Ne. 31S and 458 in Table un) for whom no 
eateelactors match could be found. One of these was an 
erehteen vear old boy with severe hypertension of short 
duration. in whom there was no evidence of organk 
damage exeept for severe retinopathy with papil- 
ledema This patient's response to sympathectomy was 
extremely satisfactory, but it mast be emphasized that 
our talure to fed a suitable control subject was 
entirely due to our inalality to find a patient with 
smlar preoperative climeal status in our control pool. 
The same ie true of the other, an clewen vear old boy 
with severe diastolic hypertemion, in whom papil- 
ledema and definite evidence of renal and cerebral 


damage were present before the operation; in this 
1960 


case the effect of sympathectomy was unsatisfactory, 
the patient having died fourteen months after the 
operauon. 

se of Numerical Code in the Presentation of the Follow- 

up Results. Using the system of numerical grading 
described, the clinical status of cach patient in the 
surgical and control series was reassessed at three 
intervals during the follow-up period, corresponding 
to the second, filth and tenth anniversaries of the 
‘operation.’ Since it was only in a small minority of 
instances that a complete follow-up examination had 
been performed during the anniversary month, a 
convention had to be established to govern grading 
by interpolation. The rule finally adopted was that 
only “level” interpolation would be permitted. For 
example, if an electrocardiogram had been taken at 
the end of the first postoperative year and another 
at the end of the third year, and if both were graded 2. 
it was considered justifiable, in the absence of any 
evidence from the history to suggest that some acute 
disturbance of cardiac function had occurred during 
the interval, to accept 2 as the electrocardio- 
graphic grade for the end of the second year. On the 
other hand, if the erades had been 0 at the end of 
the first vear and 2 at the end of the third, there would 
have been no way of knowing when the change had 
occurred, and the electrocardiographic grade at 
the end of the second vear would have been recorded 
a 
The postoperative blood pressure grades were based 
om the average of all ‘‘casual’’ readings made in the 
lying and sitting positions during a period beginning 
six months before, and ending six months after, the 
corresponding anniversary of the operation. Blood 
pressures recorded during periods of acute hypotension 
following catastrophes such as myocardial infarction 
of gastrointestinal hemorrhage were not used in cal- 
culating these averages, but readings were not ex- 
cluded merely because they had been made while the 
patient was suffering from some chronic complication 
of hypertension, such as congestive failure or the late 
sequelae of a stroke. Whenever the readings from 
which the averages were calculated had been ob- 
tained during a period of effective treatment with 
hypotensive drugs, the corresponding blood pressure 
erades were underlined in order to call attention 
to the resulting possibility of error in evaluating the 
effect of the operation. Fortunately, this situation was 
encountered in only six instances, four in the surgical 
series and two in the control series. 

Although the principal function of the postopera- 
tive grades was to indicate a patient's clinical status 
at the end of cach follow-up period, an exception was 
made in order to enable the code to record the occur- 
renee of complications such as myocardial infarction 
and cerebrovascular accident which take place as 
isolated events. Whenever such an event had occurred 
during a given follow-up interval (0 to 2, 2 to 5 or 5 to 
10 years postoperatively), the appropriate severity 
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eradke was inchucied im the data for that period. no 
matter at what peant during the imterval nt had oc- 
bur example, f a patient had suffered a 
accident of erade 2 severity at 
the emai of the first postoperative year, the entry under 
CVA om the two-wear data was recorded as 2, even 
though the patient might have made a complete 
lum recowerw the effects of the etroke he- 
the of the wear. (in the other hand. a 
of gerade 4 severity. whach had cecurred be- 
tween the ancl filth postoperative years, was 


«curred 


te the code im the fiwe-wear data only (in 
pate om the te of severe imte the 
meat follow-up imterval) uniews cerebro- 
vawuler had occurredd between the filth 
temth puntepetative years 

When 4 given item im the climcal profile had been 
at cach of the four eandard intervals ( pre- 
ativehy ami twee, five an ten vears postoper- 
proved to write the four 
in commrcutive order a6 angle four digit 
bor example, cardiac svinptoms were 
thee that the protic had 
free of exch throughout the entire 
Similarly, a code entry of 
il” would indi ate 
that the head been markedly clewated betore 
average “casual” systolic 
over and had been reduced to normal 
up te the emel of the second year (grade 0), but had 
slight temdemy to imercase during the next 
evade | at fiwe wears, grade at ten 
wer of thee made it poss ble te 


tee the « al data on anv one patie rit 


atevety 


«f 


the ferade 4 


rare 


are 


the entire of ofeervation inte 4 series of 
fener better conte murmbers, one for cach ttem 
the cline al 

in dralne with the records od mts whe had 
deed the end of the tem- sear follow-up, 4 hit 
of the wae made in order te per- 
out the cocke to inelicate the patient's clinical status 
pret to death. Por example, f a patient had died in 
the emterval between the filth ame tenth anniversarics 
od the ate, adherence to the rules would 
have ceqpusred that the final digits of all the code num- 
ters foe that patient be cemtied, since no ten-year 
data were availatle. ander the rules, how- 
ewer, the tact that the patient had died was recorded 
«@perate tem at the end of the code, and the 
of cach cocie number was used to describe 
the al etuateom during the final Simalarty, 
three digit cocke nurmbers were used for patients who 
had died between the wcond and filth anniversaries 
of the operation, and two-digit numbers for those who 
dud met survive two years 


LTS 


Tables u and m present a summary of the 
clinical data on male and female patients, 
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respectively. In these tables the patients in the 
surgical series have been designated by case 
numbers 1S to 100S, the numbers from 1 to 50 
having been assigned to the male patients and 
those from 51 to 100 to the females. Each con- 
trol patient was given the same number as the 
surgical patient with which it was paired, 
the symbol C being substituted for S. The case 
numbers were assigned to the surgical patients 
in order of increasing preoperative systolic 
blood pressure grade, patients with the same 
systolic @rade being listed in order of increasing 
diastolic erade, and those with the same grade 
for both systolic and diastolic pressure being 
arranged in order of increasing age.* 

The five colurmnms to the right of the one con- 
taining the case numbers give the “age at oper- 
ation,” the family history of hypertension, the 
known duration of the disease and the extent of 
the ganglionectomy performed on the surgical 
patients. Age is the only one of these items which 
was taken into consideration in selecting the 
control subjects, because family history was 
not thought to be of much prognostic significance 
and because information on duration of disease 
was not considered to be suthciently accurate to 
provide a reliable basis for case matching. 

The next four columns present two pairs of 
blood pressure readings which provide a rough 
indication of the range of spontaneous variation 
of the blood pressure during the preoperative 
and postoperative periods, respectively. The 
figures shown in the column headed “Blood 
Pressure Preoperative--Maximum” represent 
the highest systolic and diastolic readings 
recorded under “‘casual™ conditions during the 
six-month preoperative period. The correspond- 
ing “preoperative minimum’ values are, in most 
cases, the lowest readings made under “‘resting”’ 
conditions in hospital, exclusive of pressures 
obtained during the sodium amytal sedation test 
and on the day following. Unfortunately, in four 
surgical patients and in more than half the con- 
trol subjects, no “resting” pressures were avail- 
able because all the initial investigation had been 
carried out on an outpatient basis. In order to 
avoid the necessity of leaving the “preoperative 

* During the carly stages of the investigation the cases 
were identified by a different set of serial numbers cor- 
responding to the chronologic order of the date of 
“operation.” When the final selection of the matched 
control subjects was made, the numbers used in Tables u 
and mt were assigned in order that the arrangement of the 
cases in the tables might be based on some prognostically 
important characteristic of the disease. 
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minimum” column blank in all such cases, the 
lowest “casual” readings were entered whenever 
‘resting’ values 
entries being identified by an asterisk to indicate 
that they are probably much higher than the 
values which would have been obtained if the 
patients had admitted to hospital.” 
Fortunately, since only “casual” pressures were 


were not available. such 


been 


used in calculating the averages on which the 
numerical blood pressure grades were based, the 
absence of information on the minimum “rest- 
ing’? pressures in many control subjects did not 
introduce any error in the coded data. 

The blood pressure readings listed under the 
headings “postoperative maximum” and “post- 
operative minimum” are the highest and lowest 
systolic and diastolic values recorded on any 
occasion during the ten-tear follow-up period, 
readings made during the first seven davs altet 
the second stage of the operation having been 
arbitrarily excluded. It was hoped that the 
difference between the preoperative and post- 
operative minimum pressures would serve as a 
rough index of the immediate blood pressure 
lowering effect of the operation, even though the 
corresponding data on the control subjects are 
subject to the limitations previously described 

The fourteen columns immediately to tn 
right of those in which the maximum and mini- 
mum blood pressures are recorded contain the 
coded data on the various items in the clinical 
profile, while the two columns on the right hand 
side of the tables give the cause of death and th: 
duration of survival of those patients who died 
before the end of the ten-year follow-up period 
The abbreviations used in presenting this por- 
tion of the data are described in the footnotes to 
the tables. 

Comparison of Preoperative Status of Patients wu 
Surgical and Control Serves | able iv presents a 
tabular comparison of the preoperative status 
of the surgical and control patients in terms ol 
each of the eighteen items for whx h data are 
given in Table u and m. The figures show that, 
for each sex as well as for the series as a whole, 
there was a satisfactory degree of similarity 
between the two groups with respect to each 
item in the preoperative clinical profile. It ts 
interesting to note that the agreement in those 

* The obvious solution to this problem would have 


been to provide separate columns for the minimum 


“casual” and minimum “resting” pressures in Ube 
preoperative and postoperative periods. This was done in 
the original data tables, but the extra columns were 


omitted from the final version in order to save space 


at al 


which were not weed for the 
selection of the control ts 
amd 


headache) was almost as Close a6 wae mm 


prowpcrative 


on which the pairine was actually 
Laur to conclude. theretare, that there wae 
no over-all, svetematc tnas with feepect to 
of disease in the election of the 
trol sinects, coven detaika!l 
of the coded protocols in Tables u and mi reveals 
many minor discrepancies between mcdivedual 
propositis and their controls 

he of thw we Gurwew the 
“preoperative” one aspect of the data 
which can be attained in evaluatme the hone 
trorm elect of thu | 
pressure lian “ides of bloc! preeure variatal- 


of the former. the freures eiven im Tale tw ta 
thn cdiastolu re wae fhe ant alate « 
pron 


surgically created and control patient 
the data trom nis “resting 
1 valaity of thes of alee 
is lareely a function of the numer of 


casual and can ta 


resting 
the index of varialulity tending to merease as the 
number of readings on which u tw based in- 
creams ver, has shown that an 
index basi on ten taken during 
resting 


a sx-month 


pressures taken at the rate al threw cor read. 


ruxt 


hospital, ts not likely. to be chaneed 
bw the accumulation of more data. | nlortu- 
nately. the number of readings availabic was 
much fewer than this in the majority of Cases, 
especially in the surge al series: therefore, the 
indices of variability calculated from the data 
given in Tables u and m must be conadered 


merely as rough approximations which under- 
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‘TABLE tv 
OOMPAREON OF PREOPERATIVE STATUS OF SURGICAL AND CONTROL PATIENTS* 


Males Females | Total 
Surgical Control Surgical Control Kurgical Control 


Veet age of by pertememm 4.2 | 5 58 4.4 | 4.3 
pee atree be we! tle | 279 (152 232/149 239/151 | 244/149 234, 151 238 / 149 
preoperative pressure (um. Ne) 152,92 1721/106 159/94 (1687/1053 156/93 170%/104 


3 6 2 5 
“ 1. 20 27 26 45 
17 17 16 14 33 
4a 48 98 


. ? > 4 

22 12 34 32 

~ 14 2 25 40) 39 

. 12 ; 4 20 26 


22 20 43 39 

18 21 35 39 

46 45 98 


ot 5 21 42 54 
% 23 38 29 
~ 4 13 11 
4 > 2 5 4 
it set 

19 17 13 9 32 26 
16 13 21 25 37 
2 4 3 5 
48 4% 49 43 97 86 

(eke 2% 2% 1? 18 42 41 
17 37 22 
48 45 49 48 97 | 91 


1960 


Effect of Sympathectomy for Essential Hypertension 


he ely n et al. 


Headache 
(Csrade 


wh 


ABLE (CLontimue 
COMPARISON OF PREOPERATIVE STATUS SE AND 
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Surgical | Control Surgxal 


Cerebrovascular accidents 
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Renal symptoms 


Grade 0 


Proteinuria 
Grade 0) 
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Renal function 
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Retinal vessels 
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Taste tv (Continued) 


COMPAREON OF PREOPERATIVE STATUS OF SURGICAL AND CONTROL PATIENTS* 


Preoperative 


! 


« be ene 
6 oe wie 


Males Females Total 


Surgical Control | Surgical | Control Surgical Control 


4 5 4 4 x | 9 

4” 46 28 93 

| | 

4 5 | 4 7 | 9 
0 0 0 1 

48 47 30 | 93 


* Dieta om the tee core al patients for whom suitable control subjects could not be found have been omitted from 


t de 


See teat few be te cen in which minimum blood pressures of surgical and control patients 


were taben 


estimate the true values by an amount which 
renee ane of these indices suggest 
that a comiderabile deerce of labilitw of blood 
prewure a Characteristic of most patients 
with whe are conmudercd suitable 
candidates foe sympathectomy. Morcover, this 
varialalinw appears to be lithe affected by the 
average hereht of the pressure OF bw the 
deerce of organic damage as indicated bw the 
cardiac, cerebral, renal and retinal eradines. 

In the surgically treated males, for example, 
the imiex of varialaulity averaged 31 per cent 
“tole and 40 per cent diastole in patients 
preoperative evetohe blood prewsures were 
eraded | of 2, as compared to 38 per cent systolic 
and 3° per cent diastolic in those graded 3 or 4. 
Simuilarhy, when the series was divided, as will be 
described, into three croups on the basis of in- 
creaung “severity” of organic complications, the 
corresponding indices of warialulity were as fol- 
lows: group A, 32 and 40 per cent; group B, 34 
and 37 per cent; and group ©, 35 and 45 percent. 

Although, in order to save space, the mini- 
mum casual prewures have not been given in 
Tables u and mt (except in those cases in which 
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no resting pressures were available), the original 
protocols show that the variability of the casual 
pressures accounts for about half of the total 
variability which, according to our definition, ts 
measured in terms of the difference between the 
highest casual and the lowest resting pressure. 
The extent to which the inherent variability 
of the blood pressure complicates the assessment 
of antihypertensive therapy is illustrated in one 
of its most extreme forms by the record of Case 
22S, a forty-three year old man who came 
to the clinic because of visual symptoms caused 
by severe hypertensive retinopathy with carly 
papilledema. During a six-week period of 
investigation as an outpatient his casual blood 
pressure varied between 220/160 and 155/115 
mm. He (index of casual variability 29 per cent 
systolic, 28 per cent diastolic), but after admis- 
sion to hospital his resting blood pressure was 
recorded as low as 102/50 (index of variability 
534 per cent systolic, 69 per cent diastolic). On a 
preoperative “posture and cold” blood pressure 
test performed three days after admission, the 
average readings were 110/80, 116/84, and 
112/78 im the lying, sitting and standing posi- 
tions, respectively, and 116/82 after one hand 
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had been immersed in ice water for one minute 
Thus, on the basis of this standardized test, which 
has often been used as a basis for the evaluation 
of the effect of sympathectomy on blood pres- 
sure, this “‘severely hypertensive” patient would 
have been classified as perfectly normotensive 
while awaiting sympathectomy. 

Comparison of Preoperative Status of Male and 
Female Patients. When the figures given in Table 
IV were used to compare the preoperative statuts 
of the patients on the basis of sex, only a few 
significant differences were found. 

Systolic blood pressure showed a definite tendenc 
to be higher in women than in men. In the 
surgical series, for example, preoperative systol 
grades of 3 or 4 were found in thirty-six of filty 
women but in only twenty-four of forty-cieht 
men (X* = 4.1: P < 0.05), corresponding fie- 
ures for the control series being thirty-nine of 
hfty and twenty-two of forty-cight, respectively, 
(A? = 5.2; P < 0.03 
reflected in the average maximum preoperative 
systolic blood pressure, which was 23° in the 


This difference was also 


women and 229 in the men. There was no com- 
parable sex difference with respect to the pre- 
operative diastole pressure, however, cither in the 
distribution of grades or in the average maxi- 
mum values. 

Cardiac symptoms of grade 1 severity were much 
more common in women than in men (P - 
0.01), but it is difficult to attach much prognostx 
significance to dyspnea of such slight degree 
which, in many instances, seems to have been 
due to obesity or to habitual lack of physical 
exercise, rather than to genuine impairment ol 
myocardial reserve. Moreover, the sex difference 
with respect to minor abnormalities of heart 512 
was in the opposite direction, the incidence ol 
grade 1 changes being slightly more frequent in 
men in both the surgical and the control series 
(P = 0.05). The slightly higher frequency in 
women of grade 1 and 2 changes in the electro- 
cardiogram is not statistically significant on the 
basis of the X* test. It seems justifiable, therefore, 
to include that there was no significant differ- 
ence between the two sexes with respect to over- 
all preoperative cardiac status. 

Headache was somewhat more common in 
women (P = 0.03), but cerebrovascular accident 
occurred with approximately the same frequency 
in the two sexes. 

Renal abnormalities of all three types showed a 
sight but consistent tendency to occur more 
frequently in women than in men, but this was 


et al 


larecly confined to abnormalities of the lowest 
vradc ol severity 

fhmormalitics of the vetimal amd 
were more or hee equally common im the twa 
sexes, but pepilledema occurred with a trequencs 
which showed a male female rate than 
anv other preoperative finding, namely, ten 
of tortv-meht in men (or twelve of filtw the two 
unmatched surgical cases are included) as com- 
pared with five of fifty in women. This difference 
probally partly duc «al 
papilicdema in men with hypertenson 
erally, and parths the vreatcr temicncy «al 
nen pust pone preeenting themeches tor 
treatment until scrious «vinptoms have made 
their appearance 


etiect of the at the courer af the 
it oln che fas t dats 
that the magnitude of the effect may varw with 
the stage ol the at whach the 
the proescm at compin at 
emphasise <i in ~~ oon tn 
(sriep et al 15 im ther 
cleven-\car lollow -up af untreated! 
patients whose age, blow! pressure lewels and 
general Clinical status at the «tart of the mvests- 
gation would have made them acceptal 
thea caw. ifi ffs tte col thee 
presence in ol certain 
abnormal 


tenaive omplie 


cardiograms, cardiac enlargement, 
vascular acerient and tocal encephalopathy 
and showed that the mortality rate was etrk- 
ingly higher in the patients in whom one or more 
ol the “complications was present at the start 
of the lollow-up 
In order to take cognizance of “complications 

other than those listed by Gricp and his co- 
workers, and to cults to reflect the 
well known adverse prognostic senihcance of 
papiliedema, we have expanded the definition 
ol comphcations to include cerchrovawular 
accident, retinopathy or papilicdema of any 
grade, and cardiac symptoms, cardiac enlaree- 
ment, clectrocardiographic abnormalities, renal 
syinptoms, protemuria or impairment of renal 


funcuon of gerade 2 or more.* Using this defini- 


* The presence of « gerade | abnormality in cach of the 
“ux items im the cardiac and renal panck wae ako ac- 
cepted as evidence of complication 
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thom, we have divided our cases into three groups 
a follows: eroup A, no preoperative complica- 
toms: croup one of more complications other 
than croup +4 papilledema 
with of without other complications 

In ol the olyections which we have 
raned to the uw of artatrarily defined 
@roupenes as the sole bass for the com- 
bee ote ol cases with another, we 
that euch sulalivisons may provide a 
for comparhon of croups of Cases, 
provided cach patient im one croup has been 
mlivedually matched with a patient in the other 
eth reepeet te cach aspect of the chinwal 
por he of preoperative ts 
she of value m Comparing the effects of the 
material, males and females for example, when 
the mexiemce of complications in the two 
m the analvern which follows, the cases in cach 
of the two series, and control, have 
inte sections, namely, croup 
\ males and females, croup B males and females, 
and @roup males and females 

has been from the data in 
ables ane in order to lacilitate the compart- 
tie tie with which lavoralile and 
corel os al hanges im cach tem im the clinical 
profile have occurred im the surgical and control 
patients in cach of the «x eroups at the end of 
thee peri! In cCak ulating the heures 
if alle the end af the follow perm 
was defined a: the end of the tenth postoperative 
tear m the cae of the ervivor, of the time of 
death m thew whe dul mot arvive ten Years, 
provided that the situation at the time of the 
final sliness was a matter of record, or could be 
deduced avatlaile evidence with 
accurac, 

The decision rewarding the magnitude of the 
change in preoperative status which should be 
accepted as presents many obwious 
difficulties: therefore, it was necessary to adopt a 
of artatrary definitions which could be 
applied to the coded data with a minimum of 
amlaquity. For the purpows of Table v a 
sentheant change was defined as either (1) a 
change of two of more erades in any item in the 
climecal profile; such a change in ather systolic 
or diastolic prewure being accepted as a agnif- 
cant change in blood prewure, or (2) a change 
from to | or ence corse im the erading of cerchro- 
vascular accnient, retinopathy or papiliedema, 


fromm the 
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or (3) a change from 3 to 4 in the grading of 
cardiac symptoms or clectrocardiographic ab- 
normalities. In dealing with cerebrovascular 
accident the central problem was one of “recur- 
rence” rather than “improvement,” since it 
would obviously have been meaningless to 
describe a patient who had had a cerebro- 
vascular accident in the preoperative period 
and who suffered one or more recurrences post- 
operatively as having been improved, merely 
because the stroke-which occurred during the 
postoperative period was less severe than the 
preoperative episode. 

The entries in the various columns in Table v 
have been shown as fractions in which the 
denominator represents the total number of 
patients in whom it would have been possible for 
a sienificant change to have been reflected 
bw the code, and the numerator gives the num- 
ber of patients in which such a change did, in 
fact, occur. For example, the first entry in Table 
v under “Preoperative Group A, Male, Sur- 
gical’ opposite “Blood Pressure: Lower’ is 
4 11; this means that a decrease of the required 
two grades persisted to the end of the follow- 
up period in four of the eleven patients in this 
subdivision of the series. If there had been 
amy patients in this subdivision in whom the 
preoperative blood pressure had been graded 1, 
such patients would not have been counted in 
arriving at the denominator because, even if 
their blood pressures had been reduced to 
normal, this would not have been classed as a 
significant decrease under the convention which 
requires a reduction of at least two grades. 
Similarly, by virtue of the inherent limitations of 
any system of eradine based on the 0 to 4 scale, 
it would be impossible for a patient who was 
eraded 4 in any item (or 3 in an item for which a 
change of two grades is the minimum for signifi- 
cance) to be recorded as having become 
“significantly worse’ during the postoperative 
period; such a patient would not be counted 
in the denominator since, in effect, he would not 
be part of the “population at risk.” Another 
factor which reduced the denominators of 
many of the fractions in Table v was the occur- 
rence of gaps in the postoperative record of the 
corresponding items in the clinical profile, such 
gaps being somewhat more frequent in the 
surgical series than in the controls. 

In spite of all these limitations, it is considered 
that the type of analysis presented in Table v 
summarizes most of the information which 1s 
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relevant to the principal questions which con- 
trolled follow-up studies are deugned to answer, 
namely, (1) how effective is the operation in 
caueang amechoration, or im preventing recur- 
rence, of those manifestations of the disease 
which were prevent in relatively severe degree 
preoperatively? and (2) how effective is the 
operation im preventing the occurrence of 
progresmon of various types of organic damage in 
patients who were free, of relatively free, of such 
damage preoperatively’ In the sections which 
lullow cach of the items in the clinical profile will 
be dweuwed im turn with these two questions in 

Bleed Pressare Ihe fheures in the blood 
prewure «ction of Table v show that senificant 
decreases in blood prewure, as herein defined, 
occurred m abaut one-third of the surgicall: 
treated patients, the proportions being exactly 
the same in males and females, and approxi- 
mately the same im cach of the preoperative 
clinical categories. In the control patients, on the 
other hand, sentheant decreases in blood pres- 
sure occurred in only five cases, and in all but one 
of these the blood pressure reduction was caused 
in. of awoctated with, various unfavorable clinical 
developments Dhis was abo true of many of the 
seurgically treated patients in whom significant 
reductions of blood presure were recorded. 
oe example, in Cases 445 and a period of 
“vemheant blaxl pressure reduction lasting 
«veral vears was followed by a major cerebro- 
vascular accident which was totally disabling 
in the former and fatal in the latter. In Cases 9S 
and 58S, in which both patients had had cere- 
bwovascular accidents in the preoperative period, 
the sequence of events suggested that multuple 
strokes which occurred during the postoperative 
pertad may have been the cause of the observed 
decreases in blood prewure. In Case 95S the 
evidence suggests that the decline in blood pres 
ore may have been partly the result of pro- 
eresive cardiac failure from which the patient 
eventually died. In Case 29S the normal blood 
pressure at ten years may have been duc, at least 
in part, to the fact that this patient had spent 
the previous four years undergoing treatment in 
tuberculosis sanatormum, the blood pressure 
when tuberculous was first discovered having 
been almost as high as it had been during the 
preoperative period. 

Case 25S is another example of significant 
blood pressure reduction at ten years which was 
not the direct result of the uperation; in this pa- 
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tient the blood pressure, which had returned to 
the preoperative level after the first two years, 
had been reduced to nearly normal levels by a 
period of intensive anuhypertensive drug ther- 
apy in the tenth postoperative year. When these 
and other questionable cases were excluded there 
remained twenty surgically treated patients (ten 
men and ten wormen) and one control subject in 
whom an apparently genuine blood pressure 
reduction had occurred and had been associated 
with an apparently “favorable” clinical out- 
come, the patients being alive and reasonably 
well at the end of ten years. The fact that these 
favorable results occurred equally frequently in 
males and fernales in the surgical series is not in 
accord with the widely held opinion that the 
operation is more effective in women than in 
men. The low incidence of significant “‘spon- 
taneous” reductions in blood pressure in control 
patients is in agreement with the observations of 
Griep and his co-workers | /5). 

Since the grades on which the analysis in 
Table v is based were derived from the average 
blood pressure levels at various follow-up inter- 
vals, it is of interest to consider the effect of 
sympathectomy on the blood pressure from a 
somewhat different point of view, namely, the 
alulity of the operation to reduce the maximum 
levels to which the blood pressure may rise in 
response to minor stresses, such as those which 
are commonly associated with the measurement 
of the casual blood pressure during the ordinary 
clinical examination. Inspection of the maximum 
blood pressure data on the surgical patients in 
able u and m reveals many instances in which 
markedly elevated individual blood pressure 
readings have been recorded during the post- 
operative period, even though a significant 
decrease in blood pressure grade has occurred. 
In Cases 78S and 94S, for example, the diastolic 
gerade was reduced from 4 to 0 even though the 
maximum pressures recorded during the post- 
operative period were 200 120 and 200/130 mm. 
He, respectively. Also, in Case 72S, a significant 
decrease in diastolic grade from 3 to 1 was 
recorded in spite of the fact that the maximum 
preoperative and postoperative pressures were 
almost equal, namely, 230/134 and 235/125 
mn. He. Such discrepancies may arise whenever 
the maximum blood pressures occur at times 
outside the periods which are used as the basis 
for calculating the two-, five- and ten-year 
grades. 

We recognize the anomaly of assigning a 
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MAXIMUM PREOPERATIVE BLOOD PRESSURE 


hic. 1. Scatter diagrams showing the relavion between the maxunum preoperative and maar 
mum postoperative blood pressures of cach patient in the surgical and control groups Black 


dots = 


blood pressure grade of 0 to a patient in whom 
readings of the order of 200/130 have 
recorded by reliable observers on one or more 
occasions, no matter how small a proportion ol 
the available readings may have been clevated 
to this extent. Nevertheless, having adopted a set 
of rules to govern the grading of the data. 
one has no alternative but to follow them to the 
letter, otherwise an uncontrollable subjective 
element may be introduced into the grading, 
and this may well rob the system of any staustica! 
significance which it might otherwise be capable 
of achieving. However, by supplementing the 
numerical blood pressure grades by the presenta- 
tion of actual figures for the observed maximum 


been 


and minimum values, anomalous behavior of the 
blood pressure can be indicated clearly. The 
occurrence from time to time of these relativels 
high peak pressures in patients whose average 
level is normal or nearly normal may well be an 
important factor in the explanation of the dis- 
crepancies which are often observed between the 
effect of the operation on blood pressure and its 
over-all clinical result. 

The relationship between the preoperative 


surgical patients. Open circles = control subjects 


illustrated im the scatter diweram of 


Althouwh the « xpected random vartia- 


“Tics 1% 
Figure | 
vuons in both directions are evident, the data for 
the control series show no clear-cut tendency for 
the highest during the ative 
pertod to differ svstematically trom the highest 
values recorded during the riative ruxl 
Most of the points lie within 4) mm. svstolic and 
20 mum the 
responding equality ol the pore topper ative and 
The pmritits 


diastole ol diagonal lathes 
POSTOPCralive Presstures 
representing the surgically treated patients are 
distributed in a somewhat samular lashwon, baat 
with the Wnportant exception that albwut one- 
third of the postoperative maximum pressures 
systolic or 20 mum. dias- 


preuperatiy 


are more than 30 mim 
tolic the corresponding 
values. 

These relationships are summarized in Table 
vi, which shows that the average difference be- 
tween the preoperative and postoperative 
maximum blood pressures of the surgical pa- 
tients was a decrease of 21 mm. systolic and 
15 mm. diastolic, as compared with an increase 


below 
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‘TABLE VI 


MAXIMUM POSTOPERATIVE BLOOD PRESSURES 


Males Females Total 
i 
Surgical Control Surgical Control Surgical Control 
| 
No. of Cares 4s | 44 50 50 98 | 98 
preoperative bload pressure 229/152 232/149 239/151 244/149) 234/151 | 238/149 
\ierage maximum postoperative blood pressure 209/138 241/148) 217/135 249/151 213, 136 | 245/149 


tne « 
Neo. of cares whach maximum pestoperative 
than preoperative 


mete eteve pr rative 
pt we 


mere than 20) mem. diastole 
No of cares om wheel maximum postoperative 
wae Segter than maximum preoperative 
Hy than men. 
than mem. diastole 


20/—14, +9/—1 | —22/—16| +5/+2 


+7/0 


14 16 4 4 
5 2 19 2 34 | 4 
6 4 14 


of 7 mm. in the systolic pressure and no change 
in the diastole pressure in the controls. As far as 
«x differences are concerned, the data on the 
maximum preeures do not indicate that the 
effect of the operation in respect to lowering the 
bhaxl prewure was greater in females than in 
trusles: this ts im accord with the results obtained 
in analyers of the average blood pressure grades. 

Ihe fact that there were only two surgical 
patients in whom the maximum postoperative 
exceeded the corresponding preopera- 
tive bw more than 4) mum. systolic or 
20 mm. diastolic deserves to be emphasized, 
but it is abe of considerable interest to note that 
euch a difference occurred in lew than one- 
quarter of the control sulyects. This tendency for 
the blo! prewure of patients with established 
hypertension to vary widely, but to remain 
within more or lew constant upper and lower 
lunits throughout most of the course of the dis- 
case, has been referred to as the “plateau 
effect™ in a paper in which the phenomenon tis 
illustrated by means of long term graphs of 
blax!l pressure variations in patients suffering 
from hypertension of various degrees of severity 
(16). This point has also been emphasized by 
Griep et al. |/5) who presented a scatter dia- 
gram, based on the diastolic pressures of 
medically treated patients, which is strikingly 
sumilar to the one shown in Figure 1. In their 
series of sixty-seven patients (forty-three sur- 
vivors and twenty-four who died), the blood 
pressure was taken under casual conditions on a 
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single occasion at the beginning of a seven- to 
cleven-vear follow-up period and again at the 
end of this interval or shortly before death, and 
the median change in diastolic pressure was 
found to be a decrease of 2 mm. 

The figures for minimum postoperative blood 
pressure wiven in Tables mn and mi confirm the 
ability of sympathectomy to produce a marked 
fall in blood pressure in the majority of patients 
in the immediate postoperative period. Although 
it was reco@nized that such reductions of blood 
pressure, even when of relatively short duration, 
may produce certain beneficial results, it was 
considered reasonable, from the standpoint of a 
ten-year follow-up, to adopt the end of the 
second postoperative year as the first point for 
which data were given in the numerical code. 

Orthostatee Hypotension. The blood pressures 
on which the foregoing discussion was based were 
all taken under casual conditions with the pa- 
tient in the lying or sitting position. The blood 
pressures of the control patients were seldom 
taken in the standing position since none of them 
had received ganglionic blocking agents or 
other drugs known to be capable of producing 
orthostatic hypotension, but in the surgically 
treated patients, standing blood pressures were 
taken frequently as a check on the degree of 
orthostatic hypotension resulting the 
operation. Since it is generally believed that the 
decrease in blood pressure which occurs when 
the sympathectomized patient stands is responsi- 
ble for many of the beneficial effects of the 
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TABLE vu 
FREQUENCY OF ORTHOSTATIC HYPOTENSION IN 
SURGICAL SERIES 


Patients Who Died 
Before len Years 


Patients Who Sur- 
vived Ten Years 


(;srade 
le 
Males Total Males [otal 
males males 
Orthostatic Hypotension at 1 wo ears 
] 9 is 7 . 
2 5 5 4 
3 4 0) () 
23 26 49 16 1] 27 
Orihostatu Hyp fension atl rear 
0 14 19 33 
3 
2-4 


ue °° 4? 


operation, data on the degree of orthostatic 
hypotension are given in the column headed 
‘Postural Fall”? in Tables u and m. It should be 
noted, however, that the striking orthostatic 
hypotension which often occurs during the first 
few weeks or months of the postoperative period 
was not reflected in the coded data, because the 
first postoperative grade corresponds to the end 
of the second postoperative year, by which ume 
the more severe degree of orthostatic hypotension 
had disappeared in the great majority ol 
patients. 

The data on orthostatic hypotension are 
summarized in Table vu which shows that at 
the end of two years less than 60 per cent of the 
patients for whom adequate information was 
available had a fall of blood pressure in the 
standing position of 5 per cent or more. Table 
vu also shows that the incidence of orthostatic 
hypotension at two years was slightly higher in 
the patients who died before the end of the ten- 
year follow-up period than in those who survived 
this interval. Although this difference is not 
statistically significant, the results do not offer 
any support for the belief that the occurrence 
of orthostatic hypotension in the early years of 
the postoperative period is a favorable sign from 
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the standpoint of long term prognosis. The 
decrease in the frequency of orthostatic hypo- 
tension with time, on the other hand, is quite 
detinite, the differen ce between the heures lon 
the survivors at two vears and at ten vears 
being statistically significant at the | per cent 
level 

Cardiac Status. The tiwures given in Table + 
lor the three items in the cardiac panel (syvmp- 
toms, heart size and electrocardioeram) are 
sulhciently sumilar to permit them to be con- 
In the control sTies, flor 
example, there was not a single instance in which 


sidered as a 


a preoperative grade of 2 or more in any of the 
three cardiac items had decreased “sagnificantly’ 
at the end of the postoperative period. Even in 
the surgically treated group such unprovement 


* 


was distinctly unusual, cardiac symptoms having 
decreased 2 or more grades in two patients and 
clectrocardiographic abnormalities having de- 
creased to this extent in only one. Lookime at the 
problem irom the print ol view namely 
the frequency with 


Status occurred, there ™ a consistent 


which deterioration of 
cardiac 
difference in flavor of the surgically treated pa- 
tients in each ol the three the differem 
with respect to heart aze being seenificant at the 
> per cent level 

It is dithcull to these data revardinyg 
mmprovement in the electrocardweram wath 
those of Bridees and his co-workers |/7 who 
found some unprovement in the amplitude of th 
T waves in leads 1 and u in 11 per cent and 16 
pot cent, respect tivels ol 144 pratie Tits studied ‘othe 
vear alter thoracolumbar sympathectomy. The 
difference in the length ol lollow-up nately 
one unportant factor, the other being the fact 
that our criterion of si@nihcant 
was probably stringent than theirs, “Ime 
the mean increase in the amplitude of upright I 
waves in leads t and u in thew series was only 
mm 

Headache. Improvement of 2 or more erades 
in the severity of headache occurred in fhilteen 
of twenty-six surgical patients (58 per cent) and 
in fourteen of thirty-four control subjects (41 per 
cent). This difference lacks statistical senifi- 
cance, but the relatively hich incidence ol 
spontaneous relicf of headache in the control 
subjects, in the absence of a senihcant reduc- 
tion in blood pressure, is in accord with the 
generally held view that the severity of most of 
the headaches of which hypertensive patients 


complain is poorly correlated with the height of 
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the blood pressure | /8). This is certainly true of 
headaches of maderate severity in which psy- 
chogenic factors are of major importance, but 
eenuine hypertensive headache of grade 4 
severity, although relatively uncommon, is of 
rious prognostic significance. All ax patients 
im this series in whom headache of this deerce of 
every had been present before the operation 
died before the end of the follow-up period, the 
average survival tune having been only eieht 
months. However, the inherently non-progres- 
save nature of the headaches which occur im the 
majority of hypertensive patients is reflected in 
the enall number of cases in which the severity 
increased bw 2 of more erades during the ten- 
vear period, such an increase having been ob- 
served in only one patient in the surgical series 
and in only two of the control sulyects. 
Accidents lhere is urgent necd 
lor more accurate data on the effect of sy 
prognoss of hypertensive 
patients with respect to cerebrovascular acci- 
dents, because the operation ts often recom- 
meme! ter, armel accepted byw, such patients in 
the hope that strokes can be prevented or post- 
poned. Table v shows that, among patients who 
had suffered a cerebrovascular accident during 
the preoperative period, the incidence of one or 
more recurrences during the ten-vear follow- 
up mterval was 62 per cent mn twenty-four 
surgically treated patients and 45 per cent in 
twenty-two control sulyects In those who had 
been free of cerebrovascular complications prior 
to the at and in adequate pust- 
operative data were available, the incidence ol 
such complications during the follow-up period 
was 28 per cent in sixty surgical patients and 24 
per cent in sixty-eight control sulyects. Neither 
ol these differences ts statistically senificant, but 
the trend of the results makes it seem highly un- 
likely that the study of a lar@er series of Cases 
would indicate that sympathectomy ts of major 
value in preventing the occurrence or recurrence 
of cerebrovascular accidents. This opinion ts 
strengthened by the fact, already referred to in 
the section on blood pressure, that two of the 
patients whose blood pressure had decreased by 
2 of more grades following sympathectomy were 
among those who suffered their first cerebro- 
vascular accident during the postoperative 
period, the complication being fatal in one (No. 
78S), and permanently incapacitating in the 
other (No. 448). Morcover, the severity of the 
strokes which occurred during the ten-year 
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period seems to have been at least as great in the 
surgically treated patients as in the control 
subjects, since they were fatal in sixteen of 
thirty-two (50 per cent) of the former and in 
twelve of twenty-six (46 per cent) of the latter, 
the corresponding mean survival times having 
heen forty-one months and fifty-six months, 
respectively. 

Renal Status. In all three items in the renal 
panel there was a tendency for the surgically 
treated patients to fare better than the control 
subjects. Owing to the fact that all but relatively 
minor degrees of impairment of renal function 
are rewarded as absolute contraindications to 
sympathectomy, this investigation provided 
little or no opportunity to test the ability of the 
operation to bring about significant improve- 
ment in renal function. However, the proportion 
of surgically treated patients in whom renal 
symptoms, proteinuria or renal function became 
significantly worse during the follow-up was 
only 15 per cent, 5 per cent and 26 per cent, 
respectively, as compared with 25 per cent, 16 
per cent and 36 per cent in the control subjects. 
None of these differences taken by itself 1s 
statistically significant at the 5 per cent level 
‘although this level is almost reached by the 
figures for proteinuria), but the data for the 
renal panel as a whole definitely suggest that 
‘sympathectomy decreased the rate of progres- 
sion of the nephrosclerotic process in the kidneys 
of some of the patients in this series. This 
opinion is strongly supported by the fact that 
uremia was the principal cause of death, or an 
important contributing cause, in twenty-two 
patients in the control series as compared with 
only nine in the surgically treated group. 

Ophthalmoscopic Findings. It is generally rec- 
ognized that retinopathy and papilledema are 
the two manifestations of hypertension which 
are most likely to subside when the blood pres- 
sure is reduced by any form of therapy. Experi- 
ence with the rice diet [79] and with hypotensive 
drugs (20) as well as with sympathectomy has 
shown that even temporary and incomplete 
control of the blood pressure may be sufficient 
to cause marked tmprovement in these com- 
plications. The results of the *present study, as 
summarized in Table v, are in full agreement 
with this view since they show that sympathec- 
tomy was significantly more effective than 
symptomatic management in bringing about 
the resolution of retinopathy and papilledema, 
as well as in reducing the frequency with which 
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lanie vi 
CAUSES OF DEATH IN SURGICAL AND OONTROM, SERIES 
Prin ipai ause of Death 
(Cerebrovascular accident” * 
Heart failureT. ‘ 
Mvocardial infarction 4 ‘ 
Postoperative con plic atporn- 
Total deaths ad 4 
* Includes patients listed im I Tit ‘ ‘ca 
Includes one patient listed as having die h\ pertemeave car 
> Includes four patients listed as slag tas 
these complications occurred in} patients who currence of a higher mortality rate im mak 


had been free of them at the start of the follow-up 
period. 

Although the data the 
retinal arterioles are somewhat less reliable than 
those on retinopathy and papilledema because 


on abnormalities ol 


of the use of different svstems of grading in the 
two series, it 1s of interest to note that inprove- 
ment of 2 or more grades was observed in nine ol 
thirty surgical patients, but not in a single pa- 
tient in the control group. 

Mortality Rate. Table v shows that the death 
rate for the series as a whole at the end of ten 
vears was 41 per cent in the surgical patients 
and 47 per cent in the control subjects, the dif- 
ference in favor of the surgically treated pa- 
tients being of the same order of magnitude in 
males and females. [The analvsis of death rates at 
two, five and ten vears (lable vin) shows that 
the difference the is 
fairly consistent throughout the ten-year period 

Sex difference in mortality rate are evident on 
inspection of the last two columns in Table u 
and wi, and the figures in Table v show that the 
rate was lower in females than in males, not only 
in the surgical series (34 per cent as compared 
with 48 per cent) but also in the control subjects 
(40 per cent as compared with 54 per cent). 
Although, in a series of this size, these percentage 
differences are not statistically significant, the 
trend of the results is in accord with the con- 
clusions of all studies reported in the literature. 
Some of the factors which may contribute to the 


berween Iwo SCrics also 


“will iu discussed the 
ight of the results which are presented im the 
paragraph 


strated tow the heures given in able tow the 


the surgical and control series have been divided 
bon cxample, the ten-vear mortals. rate im the 
surgically treated males was 15 per cent in @roup 
A preoperative ¢ ompin utions), 45 cent i 
group omphcations other than papiliedema 
and pct iti group papiliedema wath ar 
without othe compln the correspond. 
ing figures for the male control sulnects bene 
here 
sumilar differences in mortality rate 
tween groups A and B in the female patients, 
but the differences between group B and group 
(* were less striking. The relatively low mortality 
rate ol 60 per cent in the female patients with 
papilledema ts probably due to the small number 
of such cases in this series, toecther with the tact 
that only the carliest detectable sage of Keith- 
Wagener grade 4 retinopathy had been present 
preoperatively in the surgically treated 
paticonts in group (> and the two control sul>- 
jects who survived the ten-year follow-up period 
The higher death rate in patients with pre- 
operative complications, especially papiliedema, 
and the fact that such complications were more 
frequent in men than in women, are mably 
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sufficient to account for a laree fraction of the 
sex difference in over-all mortality rates in the 
present series There are, ol course, several good 
reasoms for the belief that men are imbherently 
less capable of withstanding the damaging 
effects of hypertension om the cardiovascular 
system; for example, the incidence of the more 
vere deerees of coronary atherosclerosis is 
known to be higher in middle-aged men than 
in women of comparable age, even in the ab- 
sence of hypertension. Nevertheless, the results 
of thas study suggest that the higher male mortal- 
ity rate, which ts regularly reported in follow- 
up stuches on hypertenave patients, in part may 
be due to the fact that men without obvious 
disalnlity due to the disease are lew casily per- 
wuaded than women of comparable clinical 
status to accept any form of treatment, or even 
to Cooperate in a long term program of regular 
chimcal supervision 

Ihe extent to which the hemht of the bleed 
pressure has influenced the death rate of the pa- 
tients in thes series deserves additional comment, 
because the use of sympathectomy in the treat- 
ment of hypertension is based on the assumption 
that progness will be unproved to an extent 
which is more or lew proportional to the reduc- 
non in blood pressure which ts brought about by 
the operation. Since the cases in Tables u and 
it are arranged in order of increasing preopera- 
uve blow! pressure erade, the tendency of the 
mortality rate to increase with blood pressure ts 
clearly indicated by the concentration of a ma- 
orty of the entries in the column headed 
“Cause of Death” in the lower portions of the 
tables. The occurrence of an appreciable number 
of death entries in the upper sections of the tables 
merely emphasizes the fact that the presence 
of hypertensive complications exerts an unfavor- 
able influence on prognosis, regardless of the 
height of the blood pressure. For example, of the 
seventcen patients who failed to survive ten years 
in spite of having had a relatively low pre- 
operative blood pressure (erade | or grade 2 in 
cither systolic or diastolic pressure), there were 
fifteen (88 per cent) who had shown one or more 
complications (as defined in the footnote to 
lable v) during the preoperative period. 

Looking at the problem from a slightly differ- 
ent point of view, the fact that entries in the 
“Cause of Death” column in Tables u and m 
tend to occur in pairs may be cited as evidence 
that the matching of surgical patients with con- 
trol subjects on the basis of over-all preoperative 
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clinical profile has produced a greater similarity 
of prognosis in the two series than would have 
been obtained if the blood pressure level had 
been the only factor taken into consideration. 
in the other hand, the occurrence of a signifi- 
cant proportion of ten-year survivals in the 
patients in the lower half of the tables makes it 
clear that neither the blood pressure level nor 
the presence of complications can be relied on to 
provide a completely satisfactory prognostic 
index. 

Two patients in the control series (Cases 41C 
and 99°C) may be cited as outstanding examples 
of the limitations inherent in any method of 
predicting the prognosis of hypertension on the 
basis of the clinical findings at the start of the 
period of observation. Case 41C was a fifty-year 
o'd man with a maximum preoperative blood 
pressure of 300,180 mm. Hg, an abnormal 
electrocardiogram and occasional retinal hemor- 
rhages; he survived ten years, although with 
slowly progressive cardiac impairment, in spite 
of the fact that his blood pressure was recorded 
as high as 300 systolic and 170 diastolic during 
the postoperative period. Case 99C was a 
lorty-seven-vear old woman with a less extreme 
elevation of blood pressure (highest preoperative 
reading, 250/150 mm. He) who was still alive 
and free from serious disability at the end of the 
ten-year interval. In this patient, the disease ran 
a relatively benign course, in spite of the fact 
that at the start of the follow-up period she had 
an abnormal clectrocardiogram, proteinuria 
and occasional retinal hemorrhages, and had 
suffered a major cerebrovascular accident. 

It must be emphasized, however, that such 
cases are distinctly unusual, and that patients 
with high blood pressures are more likely to be 
alive ten vears later if their blood pressure 1s 
reduced than if it is permitted to continue at 
the same level. For example, the over-all mortal- 
ity rate in forty-two surgically treated patients 
with grade 4 preoperative systolic or diastolic 
blood pressure was 64 per cent, but in thirteen 
patients whose pressure was significantly re- 
duced the death rate was only 15 per cent, 
as compared with 86 per cent in those in whom 
the blood pressure was not reduced. The over- 
all mortality rate in the control subjects whose 
preoperative blood pressures were elevated to a 
similar extent was 72 per cent; this rate is only 
slightly higher than that of the surgically 
treated group, but it is of interest to note that 
both control subjects whose blood pressure 
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underwent a “spontaneous” reduction of 2 
grades were still alive at the end of ten vears 

Another observation of interest is the fact that 
the death rate was only 15 per cent in the con- 
trol subjects who were paired with the twenty 
surgically treated patients whose blood pressure 
was significantly reduced and who were alive 
and without serious disability at the end of ten 
vears. This suggests that many of the patients 
whose blood pressure responds favorably to the 
operation are drawn from a group in which the 
prognosis without treatment is also relatively 
good. 

Cause of Death. The principal and contribut- 
ing causes of death listed in Tables u and m 
are subject to the usual inaccuracies caused by 
errors in differenual diagnosis, especially be- 
tween cerebral hemorrhage and myocardial 
infarction, in patients who die suddenly. Other 
errors have probably arisen as a result of the 
difhculty of deciding which of several com- 
plications should be listed as the principal 
cause of death in certain patients who died 
of longstanding, hypertensive cardiovascular 
disease. 

In preparing a summary of the data on the 
cause of death of the patients in this series 
(Table vi), we have accepted the first item 
listed in the tables as the principal cause of death 
in each case: therefore, patients shown as having 
died of heart failure and uremia (HF, l) 
placed in the same group as those who died ol 
heart failure One surgically treated 
patient who was shown on the death certificate 


were 
alone. 


as having died of “hypertensive cardiovasculas 
disease’ was also arbitrarily assigned to the heart 
failure group. Under the heading “uremia” we 
have included not only the patients in whom the 
cause of death was coded LU, or U, HF, but 
also two surgical patients and two control sub- 
jects who were certiied as having died of 
“malignant hypertension.”” Three of these four 
patients were known to have had nitrogen 
retention prior to death, but the terminal renal 
function of the fourth patient was not known, 
his assignment to the renal failure group having 
been made purely on the basis of probability. 
Our policy with respect to postoperative deaths 
was to list under this heading any patient who 
died before discharge from hospital after the 
operation, even though a direct cause and effect 
relation could not be established. There were 
only two such deaths, a female patient who died 
of bronchopneumonia on the fourth postopera- 
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uve day, and a man who died as the result of a 
mvocardial infarction on the sixth dav 

lable vii lists for each of the principal causes 
of death, the number of patients of cach sex in 
the surgical and control series who died before 
the end of the second, fifth and tenth vears of 
the follow-up period. The deaths are listed in a 
cumulative manner so that the number shown in 
the five-vear column includes the cases shown in 
the two-vear column, and the ten-vear heure 
represents the total number of deaths 

For each sex separately, and for the series as a 
whole, the surwK al and control groups were 
remarkably similar with respect to the number of 
deaths caused by cerebrovascular accidents, 
heart failure, and myocardial infarction, as well 
as in the tomes at which these deaths occurred 
lhe slightly higher death rate from cerebro- 
vascular accidents in the sur@ical series has been 
mentioned previous, ; it ol interest, although 
not statistically senificant. It also somewhat 
tu that the « ardiac deaths 
almost equally divided between heart failure and 
mvocardial infarction, in males as well as in 
lemales, and in the sur@ical scries as well as in 
lhus the only sienihcant 
ditlerence between the two «Ties, as lar a8 Cause 


the control 


ol death is Conwy rnecd, appears to ln the much 
as the prime ipal 


cause ol death in the surwicalls treated patients, 


lower irequency ol uremia 


namely, hive of lortyv deaths, as compared with 
seventeen ol forty-six deaths in the control group 
(\? 5? P< O03 

Assuming that the cases om the surTwK al and 
control series are a reasonably representative 
sample of the hypertensive population irae 
which « andidates lor mpathec are 
drawn, the data sugwest that the sheht favorable 
effect of the operation on mortality rate may be 
due to its abulitv to reduce the incidence of death 
from renal failure by a margin somewhat ereatet 
than that required to offset the small operative 
mortality. In this series the margin of superi4rity 
of the operation was also reduced by the occur- 
rence ol a shehtly higher death rate trom cere- 
brovascular accidents in the surgically treated 
patients. 

These results are consistent with the hy- 
pothesis that renal failure, and the “malhgnant 
phase” of hypertension which often precedes it, 
are the complications of the disease which are 
most directly correlated with the degree ol 
elevation of the blood pressure, and are therefore 
the ones most likely to be prevented or post- 
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poned by any form of treatment which produces 
a significant reduction of the blood pressure. 
Cerebrovascular accidents and mvyocardial 
infarction (and heart failure, insofar as it is 
due to mvocardial wehemia), on the other hand, 
being duc in large part to organic narrowing 
of the cerebral and coronary arteries, might be 
expected to show a less favorable response to any 
type of therapy which reduces the blood pressure 
without exerting any specific effect on the 
awociated organic vascular discasc. 

Duration of Survival in Dead Patients. The 
heures given at the bottom of Table v show that 
the mean duration of survival of patients who 
died before the end of the ten-vear follow-up 
perkal was approximately the same in men and 
Survival time varied markedly, how- 
ever, trom one preoperative “severly group to 
another so that there was a more or less recipro- 
cal relationship between mortality rate and 
duration of survival. For example, if both sexes 
are taken together, the mean survival times of 
surgically treated patients in @roups A, Band 
were seventy-seven, hiltv-two and twentv-one 
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months, respectively, while the mortality rates 
were 15, 48 and °3 per cent. The corresponding 
heures for the control croup were cightyv-cight, 
fifty-two and fourteen months for the «irvival 
times, and 16, 54 and 8” per cent for the mor- 
tality rates. It was hoped that the figures for dura- 
tion of survival micht reveal a favorable effect of 
the Oper ation Of the course of the disease even in 
patients whe dul not survive ten vears, but 
except perhaps in the patients with papilledema 
(group (:), this does not seem to have been the 
case. The fheures for the mean survival time of 
the dead patients in the surgical and control 
as a whole are remarkably namely, 
fortv-<ix months for the forty surgically treated 
patients and forty-five months for the forty-six 
control sulmeets who died before the end of ten 

It ix recoenized that fieures for mean survival 
time, based on data for dead patients only, do 
not give credit to the operation for the survival 
hevyond ten vears of those praticnits in the surgical 
«ties who would almow certainly have diced 
if they had received only symptomatic treatment. 
When all the patients have been followed to 
death u will be powible to calculate the true 
mean survival times, but for the present, as far as 
mortality rate and survival time are concerned, 
the results of this investigation may be sum- 


marized adequately by recording the slight 


1760 


favorable effect of the operation on the former, 
and the absence of a significant effect on the lat- 
ter in those patients who died in spite of the 
operation. This is somewhat analogous to the 
situation which is often encountered in other 
forms of surgical therapy, cancer surgery for 
example, where a_ significant reduction in 
mortality may be achieved in those patients in 
whor complete removal of the tumor is possible, 
while there may be no prolongation of life, or 
even a reduction in survival time, in those in 
whom only partial removal can be achieved. 
Condition of Survivors at the End of Ten Years. 
The last line in Table v presents data on the 
frequency of “incapacitating” disability due to 
cardiac, cerebral and renal complications of 
hypertension in the survivors at the end of the 
ten-vear follow-up period. It was hoped that 
this statistic would provide some indication of 
the mortality rate which might be expected 
bevond the ten-vear limit of our observations, * 
and that it might assist in the interpretation of 
the mortality data. It is obvious, for example, 
that the significance of a relatively low death 
rate at ten years would be greatly diminished if 
it were known that most of the survivors were 
seriously disabled. Fortunately, this does not 
appear to have been the case in either the 
surgical or the control series. If cardiac symp- 
toms, cerebrovascular accident or renal symp- 
toms of grade 4 severity are accepted as 
incapacitating complications, only two of fifty- 
eight surgically treated patients and four of 
fiftv-two control subjects were found to be 
disabled to this extent at the end of ten years. 
Even when the analysis is extended to include 
lesser grades of disability, such as those asso- 
ciated with gerade 3 abnormalities of cardiac, 
cerebral and renal function, the incidence of 
what may be referred to as “‘serious disability” 
was found to be only nine of fifty-eight in the 
survivors of the surgical series, and eight of fifty- 
two im the control series. This relatively low 
incidence of serious disability (approximately 
15 per cent in the survivors in each group) is 
similar to the figure of 20 per cent reported by 
Griep et al. [/5| who used a definition of serious 


* It should be emphasized that, throughout this paper, 
the term “ten-year follow-up” has been used in a literal 
seme to denote the tenth anniversary of the operation. 
Many patients are known to have died shortly after the 
end of the ten-year period, but no cognizance has been 
taken of this fact in presenting the data in the various 
tables. 
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TABLE IX 


COMPARISON OF PREOPLRATIVE AND POSTOPERATIVE 


FINDINGS IN SURVIVES AT END ARS 


Frequency of of One ot Mare Crade on V 


\Males 


Findings 


Surgical 


25 cases 
Systolic blood pressure 12 
Diastolic blood pressure 0 
Cardiac symptoms... . 
Heart size... 12 
Electrocardiographic abnormalities 16 
Headache . 
Cerebrovascular accident 16 
Renal symptoms . 4 
Proteinuria... 12 
Renal function. . 28 
Retinal vessels 20 
Retinopathy 4 
Papilledema L 


of Cimical Profile 


is LL hy 
45 4) 44 
4> 
is iZ i4 
12 
3 
74) 2 
44 4 aa 


disability which seems to have been roughls 
equivalent to our grade 3. 

The figures given in Table tx represent an 
attempt to compare the clinical status of the 
survivors in the surgical and control groups in 
terms of the frequency with which “deteriora- 
tion,” even as little as a single grade, occurred 
in the various items in the clinical profile. In 
spite of the fact that individual changes of this 
order cannot be considered significant accord- 
ing to the convention adopted throughout this 
paper, it was hoped that anv consistent tendencs 
for such small changes to occur in a series of 
cases might provide a meaningful indication of 
the probable future course of the disease 

Although the differences betweech the surgical 
and control groups are by no means striking, 
the data presented in Table tx should probably 
be regarded as additional evidence of a “favor- 
able” effect of sympathectomy on the course of 
the disease in a significant fraction of the sur- 
vivors. This, in turn, must be balanced against 
the “‘unfavorable” sequelae of the operation, 
namely, backache, orthostatic weakness and 
tachycardia, and excessive vasoconstriction in 
the upper extremities. It is true that such side 
effects assume a position of relatively minor 
importance in the perspective of a ten-year 


lollow-up, ther comlancd eflect om the 
runt a> ra flan Tae 
the fact that the ave race titin required lew thee 
surgically treated patients* to regaim then 
preoperative Capacity te Carry oh thease 
OCCUPATIONS Was shout «x month m men and 
the af ten venue 


couki te at- 


nine months in women 
however, litth or no 
tniivated to the direct sequelac of the operation, 
although wveral patients complained | 
abnormal cokiness of the hands and a few ap- 
peared have latnech 
backache 

On the whole. 


the @general clinical condinon af the average 


therctore, st woah that 


surgically treated patient who wae etl alive at 
the end of ten vears was only slightly better than 
that of the average survivor mm the control series 
lhere “rrr, however, a iow Caen thor 
scrics, Case No. 38S, for example, whow over-all 
cliimecal condition was better at the 
end of the follow-up pened than u had been 
before the operation. The senifcance of such 
results should not be iqnaorcd merely auec 


they are relatively uncommon, ance similar 


* thoee who, at the of operation, hed 
been unable to work as reeult of of the 
am 
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unequivocal unprovement was never observed in 
the control salyects 


1. A ten-vear follow-up study has been carried 
out on one humdired patients (fifty consecutive 
men ami filtw comecutive women) in whom 
sympathectomy was per- 
for the treatment of primary (cwen- 
teal) bey 

The clinical of each patient has been 
comicned mte a of fourteen four-cheit 
cule mumbers, one for cach af the principal 
chmcal and leberatery findings which reflect 
hee al hy pertenesrve vawular 
renal and retinal changes. Lach dient in a code 
status with 
respect to the corresponding item im the clinical 
feet cient of cach number refers to the pre- 
perma, while the «cond, third and 
fomarth chests devertie the «tuation at the end af 
tween, five and ten vears, respectively 

 « 
of nearly 


mdscates the patient's 


from the 
who had 
therapy only, and who 
heel eel up inone of three Cooperating 


“were of tamed 


rewurtle 1. pratietits 


Clinks for a minimum of ten 
‘ears, of death lhe hing 7 | 
thee Oniv, « that cach surgically 
treated patient wae paired with a control sul>- 
wet of the samme «x ancl of 
aml whe the propostus as Closely as 
“preoperative 
erates fw cach of the therteen tems in the 
al porentile 

+. Comtrol eulyects who were adequately 


with to thre 


matched accordime to our criteria were found 
lor all fifty female patients and for forty-cight 
of the male patients im the surgical serics. 
The om the eclection of the control 
eulmects has everal admitted shortcomings, most 
of whech are unavosdable im any retrospective 
tudy, but detailed comparkon of the “pre- 
operative” clinical findings in the two series did 
mnt evetematic in either direction. 

5. The cocledd data tor the aureically treated 
patients and the corresponding control subjects 
ate presented im full in tabular form 

6. reduction in blood prewure 
wae artatrarily defined as a decrease of 2 of 
more grades in the average blood pressure 
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measured under “casual” conditions with the 
patient in the lying or sitting position. A lasting 
blood pressure reduction of this degree occurred 
in about one-third of the patients in the surgical! 
series, but when those who died or suffered 
major complications in spite of the decrease in 
blood pressure were excluded, there remained 
only ten men and ten women whose blood pres- 
sure was “significantly” reduced, and who were 
alive and well at the end of ten years. A similar 
favorable outcome occurred in only one patient 
in the control series. 

7. The operation was more effective in reduc- 
ing the average level of bloc u pressure than in 
preventing the occurrence of occasional high 
values which, even in patients with the most 
clear-cut reduction of blood pressure grade, often 
reached levels almost as high as the highest 
recorded preoperatively. The average difference 
between the maximum preoperative and maxi- 
mum postoperative blood pressures of the 
surgically treated patients was a decrease of 
21 mm. systolic and 15 mm. diastolic, as com- 
pared with an increase of 7 mm. in the systolic 
pressure and no change in the diastolic in the 
control sulbyects. 

8. Orthostatic hypotension, which occurred in 
almost all patients in the immediate postopera- 
tive period, was still present in about half of the 
“urvivors at the end of two vears, the proportion 
being at least as hieh in those who were destined 
to die within the next cight vears as in those who 
survived the full ten-year period. Relatively 
slight degrees of orthostatic hypotension were 
still present in about 20 per cent of the survivors 
at the end of ten vears. 

°. Improvement of 2 or more grades in car- 
diac status did not occur in any patient in the 
control series, but at the end of ten years cardiac 
symptoms had improved to this extent in two 
surgically treated patients, and electrocardio- 
graphic abnormalities had decreased by 2 grades 
in another. The incidence of “unfavorable” 
changes in cardiac status was lower in the sur- 
wical series than in the control series, the fre- 
quency of deterioration in cardiac symptoms, 
heart size and electrocardiogram being 37, 4 and 
14 per cent, respectively, in the surgical series, 
and 43, 19 and 26 per cent in the control 
sulyects. 

10. Headache of moderate severity was 
“enificantly improved in 58 per cent of the 
surgically treated patients and in 41 per cent 
of the control subjects, but headache of grade 4 
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severity was seldom relieved, all six patients with 
headache of this intensity having died after an 
average interval of only eight months. 

11. Cerebrovascular accidents occurred dur- 
ing the ten-year period in 62 per cent of the 
surgically treated patients who had had a 
stroke before the operation, and in 28 per cent 
of those who had not, the corresponding figures 
for the control series being 45 per cent and 24 
per cent, respectively. In several instances post- 
operative cerebrovascular accidents occurred in 
patients in whom sympathectomy had produced 
an apparently significant reduction in blood 
pressure. 

12. Patients with serious renal impairment 
were not accepted for operation, consequently 
the results of this investigation do not provide 
any information on the ability of sympathectomy 
to bring about improvement in renal function 
However, there ts reason to believe that the 
operation may have had a “protective” effect 
on the kidney Ss, because the incidence ol 
deterioration in renal symptoms, proteinuria 
and renal function was only 15, 5 and 26 pet 
cent in the surgically treated patients, as Ccom- 
pared with 25, 18 and 36 per cent in the control 
subjects. 

13. Since the main objective of this project 
was to evaluate the over-all cflectiveness of 
sympathectomy in a consecutive series of Cases, 
the number of patients with papilledema was 
relatively small. Nevertheless, the results in the 
fifteen pairs of cases in this series were in agree- 
ment with the consensus of the literature in 
showing that the operation is highly effective 
in bringing about the disappearance of papil- 
ledema and retinopathy, and in preventing these 
complications from developing in patients who 
were free of them initially. Disappearance of 
papilledema and retinopathy occurred in many 
patients in whom reduction in blood pressure 
was only partial and temporary, and also in 
several who eventually died of various hyper- 
tensive complications. 

14. The mortality rate at the end of ten vears 
was 41 per cent in the surgical series (48 per 
cent in males; 34 per cent in females), and 47 
per cent in the control series (54 per cent in 
males; 40 per cent in females). A large fraction 
of the sex difference in mortality rate was due to 
the higher incidence of serious preoperative 
hypertensive complications, 

15. The presence during the “preoperative” 
period of certain cardiac, cerebral, renal and 
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retinal abnormalities which have been referred 
to in the text as “complications exerted a 
markedly unfavorable influence on mortality 
ratc, revardless ol the ol the pire 
sure. Thus in the sur@ical scries the ten-vear 
mortality rate was 15 per cent with. 
mul preoperative compin \), 45 
per cent in those with complications other than 
papilicdema (group B) and ~3 per cent m thow 
with papilledema (group ©), the corresponding 
rates in the control series being 16, 54 and 8/7 per 
cent 

16. 
larctiion were ole kw deaths 


failure and of mvocardial m- 
im each series, latal acct 
dents occurred slaghiths more often om the “rye al 
“Tics Cas. than om the control 
twelve cases), while death trom renal laihare 
was much jew irequent in the forme? (ine Caw 


than im the latter (scvenicen Cas 
wv rate in the unmetate ative 
“as 2 pect 

17. The mean survival ume of the dead pa- 
months m group K 
group (©), the corr spoming for thee 
control series forty-five months the 
eres as a whole and titv-twe 
and fourteen months im @roups A, Rami 
respectivels 

lhe clink al comditron al these whee 
sa ac iors. tle uu 
disability duc to complications of the 
having been only 15 per cent m cach score 
Hlowever, in almost all af the 
prohic, devrers ol were 
distinctly less frequent in the surgicalls treated 
patients than in the control sulyeccts clil- 
ference may be reflected in the mortality rate in 
the next five or ten vears 

19. The results of this investigation conhrm 


previous reports that thoracolumbar 


thectomy brings about flavorable and otca- 
sionally dramatic changes in some ol the 
manilestauions olf hypertension m certian 
However, as judged by the reales of a 
treated 


ticnits 
direct comparison between surgically 
patients and individually matched control sul- 
jects, the over-all effect of the operation on 
morbidity and mortality in the enall consecu- 
tive series of cases was somewhat dmappomtune 
20. The availability of a wide variety of more 
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or lew effective for the treatment of 
hy pertenuon has ereathy reduced the number of 
patients in whom it  powilble to olwerve the 
natural course of the deca. We intend, there- 
hae, to an expanded verwon af the numerical 
cutlhe this 
» wiletantial of the comtrol records 


it paper to 
whech are now availatic, in the hope that such 
data ma’ etuches of the 
effec tiveness of antily per drug therapy 


of m future 
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Testicular Lesions of Periarteritis Nodosa, 
with Special Reference to Diagnosis’ 


ELMER V. DAHL. M.D... ARCHH 


H. BaGccenstoss. «up. end Jaues H. wp 


HE ultimate criterion for the diagnosis ol 
nodosa is the histopatholowx 
demonstration of typical arterial lesions, and the 
definitive diagnosis larecly with the 
pathologist. Biopsy of muscle, the most common 
method of obtaining 
examination, provides diagnostic material rela- 
tively infrequently and is of no value tor the 
exclusion of that diagnosis. Expressions ol the 


rests 


tissue for mucroscopx 


usefulness of biopsy of muscle in the diagnosis | / 
of periarterius nodosa range from skepticism | 2 
to positive results in 35 per cent of cases (J 

Microscopic examination of excised cutancous 
and subcutaneous nodules may supply diagnostx 
information, but no more than 20 per cent of 
patients who have periarteritis nodosa present 
specific cutaneous lesions 7). In not a lew pa- 
tients, the diagnosis has been made by laparot- 
omy because of unexplained abdominal pain 

The need for aid in establishing the diagnosis 
of periarteritis nodosa is Clear. With few excep- 
tions, published case reports concerning peri- 
arteritis nodosa in males either describe lesions 
in the arteries of the testes at necropsy or else 
fail to mention the generative organs. For these 
reasons, and also because approximately three 
fourths of patients who have periarteritis nodosa 
are males, a study of the nature and frequency 
of testicular lesions in this disease was under- 
taken, especially to determine the suitability of 
the testis as a site for biopsy. 

Testicular lesions in periarteritis nodosa have 
been recognized for a lone time. In 1905, 
Monckeberg (35) listed testicular arterial in- 
volvement in four of eleven accumulated Cases. 
Jones {6| reported cleven cases of periarteritis 
nodosa in males in 1942. The genital organs were 
examined at necropsy in seven of these Casts, 
and lesions were found in all seven. Typical 


spetinatic arter\, in ihe within the 
sulimtiance of the t« amd in Li have 
born obecrved at necropsy. Anema and hemor- 


rhage milarcts have been wm 
disease, as have scarrme of the teste and miarc- 
thon ol th 

Svinptons and sens referable to the gonads in 
patients who have rin nodow have 
included testicular pain, tenderness, swelling, 
\lmormall 


testes have been noted during the course of the 


and tall 


did not 
volvement of the testicular with 


testicular svimptoms, but im- 


degrees ol te the testicular purcm hvina, 
was demonstrated at necropes, 

In the present study, the diagnous of pr: 
arteritis nodosa was used in ihe broad sone that 
has develope ad over the vears to usclude thow 
discase states in which acute semental necross 
ol small and medmm-sazed muscular arteries 
occurs in anv or all organs of the boadw. The 
study includes lesions that other olwervers would 
periarterites nodosa, hyper- 
allerex 
has 


Classily as Clasex 
allergen 

vranulomatous anguti 
merit in attempts to obtain information Concern- 


of and 


ing the cause or Causes of thir aol 
practs al af 
pctiartcritis appears to be in advance of 


existing information. We agree with Ehrich |9, 


pares, 


that, at present, it appears best to consuder these 
types as variations of the same discase rather 
than distinct entities 

Arkin’s |/0) detailed description of the lessons 
of periarteritis nodosa is generally accepted, as ts 
his division ol them inte “Mages, 
namely degenerative, acute inflammatory, eran- 


*From the Mayo Clinic and Mayo Foundation, Rochester, Minnesota. Abridgment of thee submitted by De 
Dahl to the Faculty of the Graduate School of the University of Minnesota in partial fuliiliment of the requirements for 
the degree of Master of Science in Pathology. Dr. Dahl was on assignment from the U.S. Air Foror, The Mayo Founda- 
tion, Rochester, Minnesota, is a part of the Graduate School of the University of Minnesota 
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ulation tieue and healed. Thrombosis and 
proliferation of intimal connective tissue produce 
wthemia and infarction in the tisuc supplied by 
damaged arteries. Formation of ancurvems may 
lead to arterial rupture and hemorrhage. 


MATERIALS AND METIIODS 


Ihe records, necropey protocols, formalin- 
grows testicular and histologic slides of 
lorty-four make patients in wham a diagnosis of peri- 
had been of established at 
necrogey at the Mave Clink during the vears 1951 to 
1955, were reviewed 


CLINICAL DATA 


males with periarteritis nodosa in- 
om thee raneerd im aec from cieven to 
sears, with mean of vears and 
lhe diagnos of periarteritie nodosa 
wae death m mone of the forty-four 
pastor fete ane ot wae commcevred bat not eatablimhed im 
twenty others [he diagnoses was made by clinical 
meam alone in four patients and with the aid of 
teogey om fiwe others. A total of twenty-two specimens 
al were obtained by beopey from sixteen pa- 
ter In even of thew representing 


tem eet hee 


of establihed the diagnosis in 
ret 

malities of the «rotal content were apparent 
chmcally in of the forty-lour patients Four men 
complained of exiden onset of “soreness of pain in 
ome fromm ome te floor after onset of their 
Hines. In one of these patients, transient swelling of 
the testis, which lasted ten days, occurred 
amultancously with the testicular pain. A tender 
epedidyimis om the side of the painful testis was found 
im two patients. A decrease in testicular size was 
described during the iliness im four patients; the was 
in one imtance 


FINDINGS 


The testes of forty-one of these forty-four male 
patients were almormal. Specific arterial lesions 
ol periarteritis nodosa were present in the gonads 
of thirty-eight of these patients. (Fig. 1.) Such 
lesions were apparent within the testicular 
parenchyma in nineteen patients, involved 
vewel: of the tunica vasculosa in twenty-two, 
and occurred within the epididymis in twenty- 
five of thirty-seven patients from whom sections 
of epididymis were available for examination. 
Non-specific abnormalities affected the arterics 
to the testes in three of «ix patients who did not 
have gonadal arterial lesions of periarteritis 
nodosa. These non-specific changes included 
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leukocytic infiltration, proliferation of intimal 
connective tissuc, thrombosis with or without 
organization, and replacement of the arterial 
wall by connective tissue; evidence of previous 
weemental damage to the artery was absent. 

The testes of twelve patients contained recent 
infarcts. The zones of necrosis ranged in size 
from 3 mum. in greatest dimension to destruction 
of the entire testicular parenchyma on one side 
in one patient. The larger infarcts had an 
irregular outline and involved many testicular 
lobules. Smaller infarcts, limited to the confines 
of one or several lobules, sometimes were 
situated beneath the tunica albuginea, some- 
times swept in triangular or crescentic form from 
the tunica albuginea to near the mediastinum 
testis, and in some cases were entirely sur- 
rounded by surviving parenchyma. Recent 
infarcts were all, at least in part, hemorrhagic, 
although anemic necrosis predominated in some 
parts. (Fie. 2.) These lesions had the common 
histologic features of necrosis, most prominently 
of the tubular epithelium but also of interstitial 
cells and stroma, dilatation of capillaries and 
veins at the margins of the lesions, and extrav- 
asation of blood within and about the infarcted 
zone. Even in otherwise completely necrotic 
regions, outlines of the testicular tubules per- 
sisted. Polymorphonuclear leukocytes in large 
numbers were present within and about the 
necrotic zones in cight of the twelve recent 
infarcts. 

The presence of necrotic zones with few acute 
inflammatory cells, but with some macrophages 
and beginning fibroblastic proliferation, sug- 
gested that the infarcts in four patients were 
slightly older. Grossly, these older lesions were 
brown or streaked with brown and were more 
firm than the surrounding parenchyma. In one 
patient, the entire epididymis on one side, as well 
as most of the testicular parenchyma on both 
sides, was infarcted. 

Firm white scars, sometimes flecked with yel- 
low or brown, varving from 0.2 to 1 cm. in 
greatest dimension were found in the testicular 
parenchyma in thirteen patients. The scars were 
sufficiently large or numerous in five patients to 
cause obvious decrease in the size of the involved 
testis. They were shown histologically to be zones 
of parenchymal loss, with persistent, thick, hy- 
alinized laminae propriae in dense fibrous con- 
nective tissue. (Fig. 3A.) All tubular lining cells 
had disappeared and, in some lesions, even the 
tubular outlines had been lost in a homo- 
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Fic. 1. Testicular lesions in periarteritis nodosa. 4, aneurysm in an artery of the tunica vasculosa. Hematoxylin and coun 
X 30. 6, acute necrosis with thrombosis in an artery in the tunica vasculosa. Although cxtensuve leukocyte infiltration 
is present in the wall of the artery, it is not photographically reproduced from the clastic and connective tieue stain weed 


The entire testicular parenchyma, including the rete testis, is infarcted (X 35 


©, completely healed lewons in arteries 


of the tunica vasculosa. The eccentric and irregular destruction of the arterial wall, with retention of portions af the 
elastica interna, is pathognomonic of periarteritis nodosa. Verhoef clastic tasur stain counterstained with wan Gieson 


connective tissue stain * 40. 


geneous scar. Interstitial cells were present in 
scattered clusters near the margins of the scars, 
and it sometimes was difficult to distinguish 
them from macrophages containing pigment. 
Focal loss of tubular epithelium, with thicken- 
ing, hyalinization and fibrosis of the laminae 
propriae in scattered small groups of tubules, 
but with minimal or no stromal alteration, 
had occurred in the testes of nine patients in 
addition to the thirteen who exhibited gross 
scars. Widespread and more or less diffuse 


loss of tubular epithelium, with fibrous and 
hvaline thickening of the laminac, usually 
accompanied by stromal fibrows and low of 
interstitial cells, had occurred in the testes 
of cighteen patients. (Fig. 3B.) The testes of 
cleven of these cighteen patients contained 
circumscribed healed infarcts as well. 
Hematomas more than | cm. in diameter had 
formed in the substance of the testis in two pa- 
tients. (Fig. 2B.) The ruptured ancurysm respon- 
sible for one of the hematomas was demonstrated 
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te. 2. leeteular lesions of periarteritis nodosa, cach enlarged approximately two times. None of these patients had 
complained of pain in the testes shown. ¢, large recent infarct. Note the dilated small vessels in the region of the infarct, 


amd the occluded arteries in the tunica vasculosa and epididymis, which is also infarcted. 56, hematoma in the right 
testis. Three weeks before death, the patient had experienced sudden pain in the left testis, which contained small 
infarcts and hemorrhagic zones at necropsy. ¢, interstitial extravasation of blood in the testis and epididymis. Note the 


healed arterial lessor: im the parenchyma, tunica vasculosa and epididymis. 


Fro. 3. lechermic alterations in the testis caused by periarteritis nodosa. 4, healed testicular infarct. Hematoxylin and 


corin X 30. 4, parenchymal obliteration in the testis of a fifty-six year old man. There is loss of most of the tubular 
epithelum and the unterstitial cells, with fibrosis and hyalinization of both tubules and stroma. Acute and healing lesions 


of periarteritie (none shown) were present in the arteries to both testes. Hematoxylin and cosin X 40. 
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Fic. 4. Cross section of an extremely small testis from a 
sixty-three year old man with periarteritis nodosa com- 
pared with a normal testis (both & 2). Healed arterial 
lesions of periarteritis nodosa were present throughout the 


arteries in the tunica vasculosa, parenchyma and epi- 
didymis. [he testicular tubules and stroma were largely 
replaced by hvaline and fibrous connective tissue. 


microscopically. Focal interstitial hemorrhage 
existed in the testes of many (twenty-four of 
forty-four) patients. (Fig. 2C 

The testes of eleven patients were abnormalls 
small. (Fig. 4.) In two patients, the decrease in 
gonadal size was unilateral; in two other pa- 
tients, it was extremely unequal. This decrease in 
testicular size had been brought about by in- 
completely healed infarcts in two patients, by 
circumscribed scars in five patients, and by dif- 
fuse obliteration of the parenchyma in four 
patients. 

The external surface of the tunica vaginalis of 
many testes exhibited blue or red mottled dis- 
colorations where the underlying parenchyma 
was hemorrhagic or necrotic. The serosal sur- 
face remained smooth except in one pa- 
tient, whose tunica vaginalis on one side was 
partly obliterated by fibrous adhesions. The 
affected testis was edematous but contained 
neither arterial lesions nor ischemic changes in 
the parenchyma, and the cause of the adhesions 
was not determined. Except for depressed 
spermatogenesis and interstitial edema, the 
testes in three patients were normal. Table 1 
summarizes the nature and frequency of lesions 
found in the testes of the forty-four patients in 
this study. 

In an attempt to assess objectively the fre- 
quency of diagnostic arterial lesions in parts of 
the testis suitable for biopsy, we divided the 
tunica albuginea and the immediately underly- 
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Tami 
LESIONS IN FORTY-FOUR PATIENTS 


Lesion Patir nts Pes 
crm 
\rterial chagmatic of pr 
arteritis nodosa 
Parenchyma 
Dumeca 
Parenchymal lesions of vascular 
sufhoiency ‘4 i 
Recent infarcts 
Scars ‘healed infarcts 13 
1 dy fF cane parenchymal obltera- 
bon 
Focal tubular bv 
Hemorrhage 
2 
I rote retitial he hace 54 
decrease of testes i] 25 


ing parenchyma in one histologic section from 
each testes into sectors 6 mm long and 4 mom 
deep, and counted the total number of such 
sectors and the number that contained one or 
more diagnostic lesions. The dimensions chosen 
represent removal of a wedge of tisuc 6mm 
long and 4 mm. deep, a reasonably sized speci- 
men for testicular biopsy 

\ total of 286 such sectors from the testes of 
these forty-four patients were outhned and 
examined. Lesions diagnostic of periarteritis 
nodosa were present in sixty-three sectors, a 
frequency of 22 per cent 


The 22 per cent frequency of specific arterial 
lesions in sections of tissuc 6 mm. lone and 4 mm 
deep from the surface of the testis represents our 
estimate of the chance for the positive diagnoss 
of periarteritis nodosa by a single random testic- 
ular biopsy. Serial or semi-serial sectioning of 
tissue would be expected to increase the chance 
of positive diagnosis. Biopsy of a painful or 
palpably abnormal part of the testis, or of a 
surgically visible lesion, likewise would be 
expected to increase the chance of a positive 
diagnosis 

This figure of 22 per cent is highly vulnerable 
on statistical grounds, and it may not represent 
the chance of obtaining a lesion in truly random 
sampling. Tissue at necropsy is purposely 
selected to show abnormalities. A similar purpow 
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guides the surgeon at biopsy, and this figure of 22 
per cent has, lor our purposes, much more mean- 
ing than has the statement that diagnostic 
arterial lesions were found at necropsy in the 
testes Of 86 per cent of forty-four male patients 
with periarteritis nodosa. It is apparent that 
failure to find characteristic lesions of peri- 
arteritis in samples of testicular tissue would not 
help to exclude that diagnows 

A total of twenty-two biopsies of muscle were 
performed on the patients in this study during 
the course of their illness. Seven of the twenty- 
two samples contained lesions, a frequency ol 
per cen He ause the chance tor diagnostic 
help tn testicular Inopey calculated to be 
approximately one in five, and hecause resist- 
the patient to gonadal biopsy can 
he expected, it appears reasonable to recom- 
mend testicular biopsy only when, in a patient 
whose symptoms and clinical findings suggest 
periarteritis nodosa, the testes are clinically 
abnormal and there are no cutancous or sul>- 
cutaneous nodules available for excision, and no 
“Vimptomes or signs of lesions in muscles to help in 
the selection of a ate for lnopey of muscle. 

lesticular infarction as it occurs after torsion 
of the spermatic cord usually is severely painful. 
lhe vieceral laver of the tunica vaginalis has 
pain receptors, stimulation 
results in pain localized’ the patient as 
“testicular.” The parenchyma of the testis has 
ree eptors and stimulation 
ol these produces a ackening intense pain in the 
lower part of the alxlomen, im the region of the 
internal alxlominal ring // . Ischemic testicular 
lesions, including infarcts, were present in most 
ol our patients; complaints of testicular pain or 
tenderness were recorded from only four of 
them. No differences in size or location of the 
infarcts in patients with and without pain 


ance tn 


w hose 


could be demonstrated. One patient with 
testicular tenderness did not have infarcts; 
at necropsy, his testes exhibited oblitera- 


tive parenchymal changes as a result of healed 
lesions of periarteritic nodosa in the arteries 
supplying the testes 

That such severe lesions as those in Figure 2A 
could occur without causing at least some dis- 
comfort is surprising. Perhaps so many sources of 
pain exist in these patients that individual sites 
are lost in the general aura of suffering and 
can be demonstrated only by repeated careful 
cxamination and specific questioning. 

Testicular infarction from causes other than 
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torsion of the spermatic cord is rare. Winstead 
'/2| collected forty-seven cases of infarction of 
the testis exclusive of those due to torsion and 
those occurring in the newborn. In the majority 
of these patients, the cause for the infarction was 
not conclusively established, and in none was 
there a generalized disease that could mimic 
periarteritis nodosa. Few diseases affecting 
multiple organ systems are accompanied by 
testicular symptoms. Mumps and its orchitis, 
and certain rickettsial infections that produce 
testicular hemorrhage and necrosis, have a 
clinical pattern entirely different from that 
found in periarteritis nodosa. To our knowledge, 
testicular symptoms have not been described in 
lupus erythematosus, which may be confused 
with periarteritis nodosa clinically. 

The rarity of the association of clinically 
evident testicular abnormality and generalized 
disease suggests that, in the presence of serious 
disease in multiple organ systems, concomitant 
syimptoms or signs of testicular abnormality 
should strengthen the clinical suspicion of 
periarteritis nodosa. 

Since specific arterial lesions of periarteritis 
nodosa were present in the testes of thirty-eight 
of our forty-four patients, it is not surprising 
that testicular parenchymal alterations at- 
tributable to ischemia were found in thirty-four 
of the forty-four patients. We have included focal 
tubular hvalinization among the lesions caused 
bw vascular insufliciency. That ischemia ts not 
necessarily the only or even the primary factor in 
the genesis of such focal tubular alteration 1s 
indicated by the frequent presence of similar 
lesions in many severe illnesses in which local 
circulatory disturbances are not postulated [73]. 


SUMMARY 


Sienificant morbid changes were found at 
necropsy in the testes of forty-one of forty-four 
male patients with periarteritis nodosa. Ab- 
normalities included specific lesions in the 
arteries, recent and healed infarcts, diffuse 
parenchyma! obliteration, focal degeneration of 
testicular tubules, hematomas and hemorrhage. 
The testes in a fourth of the patients were ob- 
viously smaller than normal. Testicular arterial 
lesions diagnostic of periarteritis nodosa were 
found in thirtv-ci¢ht of the forty-four patients 
(86 per cent). 

Symptomatic or objective abnormalities of the 
testes were noted clinically in cight of the forty- 
four patients. The rarity of symptoms and signs 
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of testicular abnormalities in other generalized 
diseases suggests that careful search for testicu- 
lar pain, tenderness or swelling, or a decrease in 
size of one or both testes in the presence of 
evidence of vascular disease in other organ svs- 
tems may aid in establishing the 
clinically. 

[t is estimated that the diagnosis of periarteri- 
us nodosa can be made by testicular biopsy in 
one-filth of male patients who have that disease 


diagnosis 


Biopsy of a testis may be considered when a 
clinical testicular abnormality is apparent in a 
patient suspected of having periarteritis nodosa 
who does not present subcu- 


any cCutancous, 


taneous or muscular lesions. Biopsy should 
include a portion of the tunica vasculosa and of 


the underlying parenchyma. 
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Aldosterone Excretion in Hypopituitarism 
and After Hypophysectomy in Man’ 


J. Ross, W. van’t Horr, J. u.p.§ and G. W. THorn, 
Boston, Massachusetts 


that «eretion of the sodium- 
S retamine hormone of the adrenal cortex 
was not principally under the control of the 
adrenocort« hormone (corticotropin ) ol 
the anterior pituitary gland had heen made 
previous to the discovery of aldosterone | 7). The 
evidence was derived in part from histological 
stuches of chanees in the adrenal gland following 
hypophvsectomy in animals. In contrast to the 
atrophy prevent the zona fasciculata and zona 
reticularis, the zona clomerulosa was unchanecd 
or even hypertrophied in the hy pophysectomised 
rat monkey and doe although the 
latter has been disputed 5 |. Hypertrophy of the 
yvona lascwculata and zona reticularis, but not of 
the zona elomerulows, had been noted in the 
monkey following «umulation by corticotropin 
‘3, bat not in the dog 6). Suppression of ante- 
rior pituitary function bw the administration of 
cortisone resulted in reduction of the width of 
the zona reticularis and zona fasciculata, but 
not of the zona glomerulosa, in the monkey | J) 
and in the doe (6). These and other histologic 
studies led to the conclusion that the zona 
glomerulosa in animals, with the powible excep- 
tion of the dog, is independent of pituitary con- 
trol. In these animals the zona glomerulosa is 
beliewed to be responsible for the seerction of 
aldosterone (7-9 

More direct evidence that the presence of 
corticotropin is not ewential for aldosterone 
production or release is found in the reports of 
normal or near normal quantities of aldosterone 
in the urine of patients with hypopituitarism 


10.11) and of the persistence of aldosterone 
secretion (although possibly at lower levels than 
in the normal subject) in patients [77) and in 
animals (/2./3| following removal of the 
hypophysis. 

The results of corticotropin administration on 
the production of aldosterone by the adrenal 
cortex are by no means clear cut. The perfusion 
of calf adrenal glands with corticotropin re- 
sulted in litth change in the sodium-retaining 
activity of the effluent |/4). On the other hand, 
the production of aldosterone by incubated rat 
adrenal glands was stimulated by the addition 
of corticotropin to the medium [75]. In man, 
assay of peripheral blood for aldosterone before 
and two and one-half hours after the adminis- 
tration of corticotropin gel showed no increase 
in sodium-retaining hormone |/6|. No increase 
in the excretion of sodium-retaining factor after 
adrenal stimulation by corticotropin was ob- 
served by Axelrad, Johnson and Luetscher [77] 
or by Cope and Garcia Llaurado [78]; on the 
other hand, a twofold increase in sodium-retain- 
ing activity in the urine in man was noted by 
Liddle, Duncan and Bartter [79] following corti- 
cotropin administration. An absence of response 
to corticotropin was reported by Venning and 
collaborators {27|, but in a later paper this 
group reported slight increases in excretion of 
sodium-retaining hormone {77}. Muller, Riondel 
and Manning [2/] noted apparently significant 
increases in aldosterone excretion in five of 
eight patients given corticotropin. We [22] also 
have found that the administration of cortico- 
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TABLE 1 
EXCRETION OF ALDOSTERONE IN THE URINE OF 
PATIENTS WITH HYPOPITUITARISM 


Sex mil ‘4 woe ter 
4 
* 
W, S., 69, M | Hypophysecton 4 ] 
Pe 52, M (che mophobe aAcenoma 140) 
H. 50), M ¢ ramopharyngioma i” 
5. Hand-s« huller-Christian 1 44) 
syndrome 
M. B., 29, Shechan’'s syndrome 4 
M. 45, M Hypophy sec 14 
A. B., 68, F Idiopathic mf 


Norte: All patients with the exception of J. H. were maimtained on 
cortisone, 25 to 37.5 me. a day, and thyroid extract, 6) to 9) me. ada 

* Successive days 

Tt This paucnt also had diabetes insipidus and was not bemne treated 


with vasopressin when this urine specimen was collected 


tropin to patients on a normal sodium intake 
was associated with a small but definite increase 
of aldosterone excretion. Cessation of corti- 
costerone administration resulted in a fall of 
aldosterone excretion to levels below those of 
the control period. 

The reports quoted indicate that cortico- 
tropin is not entirely without influence upon the 
level of aldosterone output. The data to be 
presented in this paper support this view. 

Until recently there has been little information 
on the immediate effect of hypophysectomy on 
the excretion of aldosterone in man. Luetscher 
Venning [77) and Hernando | 22) and their 
colleagues report normal or near normal levels 
for the urinary excretion of aldosterone in pa- 
tients whose pituitaries had been removed for 
seven or more days. Garcia Llaurado | 24) found 
that the excretion of material with aldosterone- 
like activity, estimated by bioassay, was un- 
changed, or only slightly increased immediately 
following hypophysectomy, whereas in other 
surgical procedures he had found substantial 
increases in the excretion of this material [25). 

Observations are presented here on the excre- 
tion of aldosterone in the urine of four patients, 
all women, subjected to hypophysectomy for 
the palliation of carcinoma of the breast. In 
contrast with the findings of Garcia Liaurado 
(24), all these patients showed a considerable 
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increase of aldosterone excretion during the 
immediate postoperative period 


CHEMICAL ME 


Aldosterone was measured bw the phyace- 
chemical method of Neher and Wettstein a7 
as modihed by Hernando and co-workers | 
Sodium and potassium concentrations in urin 


were measured by flame photometry 


Aldosterone was measured on 


bexcretion of wali Pan- 
hypopituitarism 
twenty-nine occassions im the urme of nine 
sullerine from hale 


receiving a normal intake of sacdimm. and on 


tients hy 
seventeen occasions in the urme of three such 
\t the ume of 
study all these patients were receiving main- 


paticnts hen low walt diet 


tenance doses of cortwone and a thy roid prepa- 
ration. The causes of their pituitary insufficiency 
are detailed in Table 1. 

The results of these studies are shown in 
lable 1 lhe mean daily exe renon of aldo- 
sterone in patients on a normal intake of sodium 
was 2.9 pe. (S.D. + 0.4). The mean for the 
aldosterone excretion of a series (seventy-two 
determinations) of normal sulnects estimated 


by the same method was 5.0 + 3.0 ge. /twenty- 


four hours (_2”.. The difference between means 
is significant (p < 0.0] 

One patient excreted no measurable aldo- 
sterone in the urine on control davs, but showed 
measurable amounts when corm Was 
administered Aldosterone cxcretion reverted ta 


nil hen otropin the rap, ontinu)d 


Nich mtr tome 
| 
2 Ne corucotropin 
5 | Corticotropm, 25 units admune- 
tered intravenously over hours 
4 ( 25 unite 
tered over hours 
5 No corte otropin 


Response of Patient wath Panky poprtuitarism lo 
Dictary Restriction of Nodium Normal sulyects, 
when placed on a restricted sodium intake, 
respond by a reduction in urinary excretion of 
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eee —— 


bea. 1. of restricted’ intake in patient 


«xiium and an increase. of varvine maenitude. 
in the urimary exeretion of aldosterone | 27) 
Patients with panhvpopituitariem are capable 
of adapting slowly to a restriction of sodium 
intake. They do not usually co into circulators 
collapse as do patients with Addiwon'’s disease 
sulnected to the same strew. This difference in 
respome may he the comequence of the per- 
estence of aldosterone secretion in patients with 
hypopituitarian, as opposed to patients with 
disease. Therefore, a patient with 
panhy popituitarien has been studied to deter- 
mine the response of aldosterone excretion (and 
preumably of aldosterone secretion) to 
dietary restriction of sodium 

Phe results of this study are shown in Figures 
1 and 2. On the first occasion, patient A. V. did 
not achieve sodium balance but symptoms de- 
veloped (weakness, nausea, anorexia, and mus- 
cular cramps awociated with hyponatremia) 
which necewitated termination of the study. 
(Fig. 1.) One month later the study on this 
patient was repeated and on this occasion 
sodium balance (by which is meant in this con- 
text that the sodium excretion in the urine was 
les than the sodium intake) was achieved on 
the twelfth day. (Fie. 2.) It will be noted that 
the highest level of aldosterone excretion at- 


reeavaay, 1960 


Ross et al. 231 


é 


“waar 4 ow 


% 
tecee’ of 


Qe 


— 
q 
per fst fot fer} feat | 
we 


Fie. 2. Effect of a restricted sodium intake in a patient 
with hypopituitarism. 


tained during this period of low sodium intake 
was 10 we. on the thirteenth day of the study. 
The mean level of aldosterone excretion on the 
control davs was 3.5 twenty-four hours, 
and 4.9 ye. twenty-four hours when on a 
sodium intake of 9 mEq. daily. 

Aldosterone Excretion Following Hypophysectomy 
m Man. Aldosterone excretion was measured 
in the urine of four patients before and imme- 
diately after hypophvsectomy. The patients 
were on a free but measured fluid intake. The 
sodium and potassium content of their diets was 
calculated from the tables of Bowes and Church 
[ 28). 

These patients were on the Surgical Service 
of the Peter Bent Brigham Hospital under the 
care of Drs. F. D. Moore and A. G. Jessiman. 
Hypophysectomy was performed by Dr. D. D. 
Matson through a transfrontal craniotomy. 


Case t. H. J. (PBBH No. 3K 879), a thirty-eight 
year old woman, had a radical mastectomy performed 
in March 1953 for carcinoma; subsequently multiple 
metastases developed. Bilateral oophorectomy was 
performed on December 29, 1956 and hypophysec- 
tomy four days later. (Fig. 3.) Cortisone was given, 
commencing with 150 mg. on the day before and 
350 mg. on the day of operation, thereafter being 
gradually reduced. Diabetes insipidus developed 
within a few hours of operation, but vasopressin 
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Fic. 3. Case 1. Urinary excretion of aldosterone and of 
sodium after oophorectomy and hypophysectomy., 


(Pitressin®) was not given until a week later. The 
urinary aldosterone excretion was 2 we. twenty-four 
hours on the day of oophorectomy and remained 
between 1 and 5 wg. on the following three davs. On 
the day of hypophysectomy it was 7 we. and on the 
day following 28 wg. By the eleventh day after hy- 
pophysectomy aldosterone excretion had returned 
to 2 ue. 

Four months after hypophysectomy the patient 
was readmitted for further study. Her general condi- 
tion was satisfactory, but she still had diabetes in- 
sipidus which was controlled by the use of posterior 
pituitary (Pitressin) snuff. She was then recriving 
50 mg. cortisone daily. After three control days, dur- 
ing which her urine volumes were 2 to 3 L. a day, 
vasopressin therapy was withdrawn. (Fig. 4.) On the 
following day the urine volume was 6,520 ml., falling 
gradually to 4,640 three days later. Urinary aldo- 
sterone excretion remained between 3 and 7 ye. daily 
during the control days and the first two days after 
withdrawal of vasopressin. On the third day after 
vasopressin withdrawal aldosterone excretion rose to 
22 yug., falling to 20, 17 and 4 we. on successive days. 
Up to this time she had been receiving 140 mEq. so- 
dium daily, except for one day when it was 114 mEq. 

The sodium intake was then reduced to 13 mEq, 
daily. As the results of the aldosterone determinations 
were not available until after this study was com- 
pleted it was not known at the time that the aldo- 
sterone output was still raised on the day before so- 
dium intake was reduced. Aldosterone excretion fell 
to normal on the first day of the low sodium diet but 
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rose on the filth dav w 24 we 


excretion during pregnancy had alo been reported 
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4.008" 
¢ 


Pos. 4. Cause bees al of atl 


ieli therealtier to 9.5, 9.5 and on dave 


found to hawe been « 


Casu. D. de H. (PRBH No YA 964). 


ivinph rede mn the axilla at natal 
mit the patient to hv prop we te 
vent the exacerbation of the tweee 
which might occur following delivery. Mypophwewe- 
tomy was thereiore periormed om lanuary 195° 
Cortisone acetatc, me. dav, was 
over the operative period. (Pie. 5.) Diabetes in- 
apidus developed but wat not given 
until the sixth postoperative day. Before operation 
her urine contained 25. 5 and 15 we of aldosterone 


by Venning and co-workers 27), Martin and Milk 
and Koczorck and co-workers Lime wae 
not available for aldosterone on the dav 


of and day alter operation, but on the following nine 
consecutive days it contained 21, 34, 18, 106, 12.5, 


17, 9, 4 and 36 we. of aldosterone. This case has been 
reported in detail cleewhere | i? 


Cass J. de M. (PBBH No. 152), 
three vear old woman, had a radical mastectomy for 
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> excretion of aldosterone and af 
after bey ere terry 


carcinoma in 1948. In January 1956 bilateral cophe- 
rectomn «as performed bee ause of skeletal metastases. 
and as the comdition was sull progressing in April 
1956 she wae treated with 5 me. cortisone a dav 

his wae comtineed until April 195°; during this time 
the at improwed, but then progressed 

Hypopiwecctomy was therefore performed on April 
15, 195°. Dering the week before operation she was 
given 400 mg. of cortmone daily, the dose was gradu- 
ally reduced following hypophweectomy. Diabetes 
mypedus developed foc few dave only, and no 
was given. The urinary aldosterone 
excretion on the three dave before operation was 5, | 
amd 5.5 we. (Pig. 6.) On the day of operation | gg. of 
aldosterone was present in the urine, rising to 23 we 

om the daw following, alter which ut fell ower the next 
three dave to 15, 6 and } we. 24 hours 


Cae w. HF. (PRBH No 791), fifty-one 
vear old woenan, had a radwal mastectomy for car- 
in 1954. In October 1956 che was found to 
have shcietal and was treated with me 
ami me. predemone daily. As the 
was not comtrolied, hypophyerctomy was 
performed on May 6, 1957. On the following day a 
cramotomy had to be performed im order to ewacuate 
a hematoma which had accumulated in the frontal 
lobe. No vasopressin was given as the urine volume 
newer rower ahewe 5.500 ml. 24 hours. The urinary 
excretion of aldosterone was 8.5, | and 6 we. on 
theee days before operation. (Pig. 7.) On the day of 
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Pea. 6 Case mm. Urinary exeretion of aldosterone and of 
after hypophysectomy. 
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TABLE 
ALDOSTERONE EXCRETION IN A PATIENT WITH HYPO- 
PITUITARISM WHILE UNDERGOING MATOR 
SURGICAL PROCEDURES 


Aldosterone Lxcretron 
Lvent 


wo. 24 be 
Preoperative days 3 2 
2 1.5 
5.5 
Excision of carcinoma 
of sigmoid colon +5 
Postoperative days | 
? 4 
4 i] 
4s 
4 
i] 
12 12.0 
Resuture of abdominal wound 
Postoperative days 1 2 
4 > 5 
4 2 
5 
7 55 


hypophysectomy aldosterone excretion was 1.5 ye., 
and on the following dav when the cranimtomy was 
performed, 2.5 wg. During the next four successive 
days it was 15, 12, 10 and 7 ywe./ 24 hours 


Aldosterone Excretion in Patient with Hypofitui- 
tarism Following Major Surgical Procedures. The 
urinary excretion of aldosterone in a patient 
with hypopituitarism who underwent major sur- 
gery for resection of a carcinoma of the sigmoid 
colon and who, two wecks later, underwent a 
further operation for repair of dehiscence of the 
abdominal wound, is shown in Table u. The 
mean aldosterone excretion during three control 
days preoperatively was 3 ye. 24 hours. On 
the day of operation, during which there was 
massive bleeding, the aldosterone excretion was 
3.5 ug. The mean excretion during the following 
twelve days was 6.2 we. The mean excretion for 
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the crght davs following the sccond operation 


was 2 


NTs 


Ihe results of these studies agree with the 
results of others un atime that the 
vland Tht lactam rmevulating the ««re- 
tion of aldostcrone in man. Newertheles thx 
administration of & hot entire 
devoid of effect on the excretion of aldosterum 
under certain circumstance: capalice of 
causing clevation of aldottcrune im 
response ol the same suleect on a normal, and 
subsequently i how imtahke ee 
reported (25. Simular 
noted tn Liddle, Duncan and Bartter 7/9 and 
by Muller, Riondel and Mannine 
we have observed that the prolonged admunm- 


have 


tration of corti otropin eri to normal 
on a constant «xium imtake for a perma! of 
twenty-seven dave doubled the mean cxcretam 
ol aldostcrone when compared with the preeed.- 
ing control period of equal length 2? 

(On a normal dict, the mean dail excretem 
ol aldosterone m the nine patients with hypo- 
pituitarian was sa@nihcantly lower than that of 
normal sulnects. There was ako much lew ran- 
dom variauon im the dail lewelh of excrete 
inthe panent with hypopituitarem hee diurnal 
variauion of aldosterone excretion m thew 
uents was unfortunately not studecl, tat has 
been found absent bw Muller and colleagues | ii 

The response of aldosterone production to 
restnicuon of sodium mtake was ereativ dimn- 
ished in the patient with hy popituitarmm studied 
here, compared with that of normal sulyeets 
Nevertheless, her sodium ecxcretion, when on a 
maintenance dose of cortwonc, uluumately tell to 
a fieure below that of her intake. It has been 
observed in normal sulmects that when sadam 
intake is restricted the reduction of «xlum ex- 
cretion is not cnurely dependent upon the level 
of aldosterone | 34. On the other hand, patients 
with Addison's discase, who scerete no aldo- 
sterone, are unable to attain belance 
under similar circumstances. The presence of 
aldosterone may thus be a permimive factor m 
the reaction of the body to the dictary stress 

The data obtained from Cases 1 to tw demon- 
strate that not only is aldosterone found im the 
urine immediately alter hypophysectomy im 
man, but also that it may be present im mereascd 
amounts. Increased excretion of aldosterone fol- 
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‘LOORTERONE EXCRETION AND URINARY SODIUM / POTASSIUM RATIOS IN FOUR PATIENTS BEFORE 
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kewing surgical operations has been reported by 
Liaurade and Zimmerman ct al. 
Venning and her awociates |) have re- 
ported «a ree in aldosterone excretion on the day 
of operation, which fell to within normal limits 
lot sevetal days postoperatively, and then began 
te increase a¢ain. In the present serics, one pa- 
(Case t) had a bilateral oophorectomy four 
dave before removal of her pituitary gland. Al- 
though her akdosterone cxerction was not mecas- 
ured before oophorectomy remained within 
normal limits on the day of, and for three days 
alter this operation, and did not show the post- 
uperative increase noted by Garcia Llaurado 
5) and Venning 4) (who used biological 
methock of 

Following hypophysectomy the maximum in- 
crease in aldosterone excretion was on the first 
ot second day after operation in Cases 1, m and 
rv, and on the fifth day in Case u. The trend in 
all cases was a decrease from a hich level on the 
first few days after operation to normal levels a 
week of so alter operation, a pattern which 
differs from that found by Venning ct al. [36) 
after other surgical procedures. 

Normal subjects on a restricted sodium intake 
excrete increased amounts of aldosterone /0,15, 
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10,22, 27,37\. Sodium intake in the four patients 
was lowest in the period during and immediately 
after hypophvsectomy. It is not possible to 
assess the importance of this factor, but the 
patient who had no intake of sodium on the day 
of operation, and for two days afterwards 
(Case tv, Fie. 7), had the smallest increase in 
aldosterone excretion. Conversely, the patient 
who had a daily sodium intake of 67 mEq. or 
more after hypophysectomy (Case 1) showed 
the greatest increase in aldosterone excretion, 
with the exception of Case nu, in which higher 
figures may be in part attributed to pregnancy. 

Garcia Llaurado [24) found slight or no in- 
crease in aldosterone excretion after hypophysec- 
tomy in man, and correlated this with the slight 
fall in urinary Na/K ratio after hypophysec- 
tomy, compared with that following other surgi- 
cal operations. In the present series, three pa- 
tients (Cases 1, 1 and tv) had a well marked fall 
in urinary Na/K ratio after hypophysectomy at 
a time when aldosterone excretion was in- 
creased. This is shown in Table m. One patient 
(Case mm) had low Na/K ratios in the urine be- 
fore as well as after operation, and it may be 
significant that she was receiving 400 mg. of 
cortisone daily during this period when she had 
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normal levels of aldosterone in the urine. In 
all patients, the lowest Na/K ratios in the urine 
coincided with the period when they were receiv- 
ing the highest doses of cortisone and we believe 
that this factor should not be ignored when cor- 
relating the increase in urinary aldosterone with 
urinary Na/K ratio. 

It has been shown in man [|/9,22) that the 
administration of cortisone in daily doses of 100 
to 200 mg. over a period of days did not signifi- 
cantly change the level of aldosterone excretion. 
Farrell et al. [6| administered 100 mg. of corti- 
sone a day for five weeks to dogs, and found that 
the rate of aldosterone secretion in the adrenal 
vein was not reduced. In Case wu of the present 
series the patient received 75 meg. of cortisone 
a day for a year, and 400 mg. a day for a week 
before operation. The finding that she not only 
excreted normal amounts of aldosterone when 
receiving this dose of cortisone, but also excreted 
considerably increased amounts following hy- 
pophysectomy is further evidence that cortisone 
given even over a long period did not inhibit 
aldosterone excretion. 

If vasopressin is suddenly withdrawn from pa- 
tients with established diabetes insipidus the 
urinary excretion of aldosterone increases, prob- 
ably as a consequence of the decrease of extra- 
cellular fluid volume (37). Thus following 
hypophysectomy diabetes insipidus developed in 
all our patients. Diabetes insipidus was most 
marked in the two patients (Cases 1 and u) who 
had the largest increase in aldosterone excretion 
following operation. In the other two patients 
in whom diabetes insipidus was mild (Cases m 
and 1v) there were smaller increases in urinary 
aldosterone excretion. Unfortunately it was not 
possible to give vasopressin to any patient 
throughout the postoperative period in order to 
eliminate diabetes insipidus entirely, but the 
authors venture to suggest that aldosterone ex- 
cretion would not show the same postoperative 
increase under these circumstances. 

One patient (Case 1) was studied again four 
months after hypophysectomy, when she still had 
diabetes insipidus which necessitated treatment 
with vasopressin. On withdrawal of the anti- 
diuretic hormone her daily urine volume rose 
from 2 to 6.5 L., and there was a striking rise in 
aldosterone excretion. (Fig. 4.) Since she was 
on a constant intake of sodium and her usual 
dose of cortisone, it seems likely that the rise in 
aldosterone excretion was the consequence of 
volume changes following the withdrawal of 
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vasopressin. The delay of two days alter vaw- 


pressin withdrawal before aldosterone cxcretion 
increased is longer than that observed when 
diabetes insipidus developed after hypophyseec- 
tomy in thes patient. Seven days alter withdrawal 
of vasopressin her sodium intake was reduced 
from 140 to 135 mkq. a day. As 4 comequence 
aldosterone excretion rose to 21 ge. twenty-four 
hours on the filth day of salt restriction. It iv 
signihcant that four months alter removal of the 
pituitary the stunul of vasopresan withdrawal 
and a low sodium intake were both capable of 
provoking an increase in aldosterone excretion 
Such a response is not found in patients who 
have had hypopituitarim for some vears, as 
shown by patient A. V., but a similar respon 
has been reported by Maclean et al. #7 within 
a year of hypophveectomy; the actual time fol- 
lowing operation is not stated in thew paper 
Howes cr, in a patient known to have had hy po- 
pituitarism for seven years, the stunulus of a 
major abdominal ins vlv ing conmaict a- 
ble blood low doubled aldosterone excretion 
(Table 


From these observations it is concluded that 
aldosterone excretion is senihcantly below nor- 
mal in pauents with longstanding hypopstui- 
tarism when on an unrestricted sodium intake 
and that the response to sodium restriction of 
surgical stress also is reduced. However, imme- 
diately following removal of the puuitary gland 
in such patients aldosicrone sccretion & Ccon- 
siderably increased in awociation with, and 
probably the consequence of, volume changes 
duc to diabetes insipidus. Morcover, in one of 
these patients studied four month: after hy- 
pophysectomy withdrawal of pitresan therapy 
resulted in almost as great an increase m akio- 
sterone excretion as unmediaicly tollowmng 
operation. It is evident that the capacity of the 
adrenal cortex to respond to suitable sumul by 
an increased aldosterone secretion Lall off slowly 
following lows of anterior pituitary function 
These facts suggest that corticotropin, perhaps 
by maintaining the size of the gland, cxerts a 
tropic effect on the adrenal cortex so that uw 
capable of an increased rate of synthess of 
release of aldostcrone in response to the appro- 
priate physiological stimulus 
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Hyperventilation and Arterial Hypoxemia 
in Cirrhosis of the Liver’ 


H. Hemewann. C. 


New York, New York 


NTs woth of the liver may have a 

low plaema carben content second- 
aty to chronic hyperventilation | /). The mecha- 
nem mamtaiming the hyperventilation i un- 
know occurs despite low carbon 
dioxkle tendon and normal, or «lightly 
elevated pil, hwpoxemia remains as a potential 
timmulas for the rewpiratory center 7). However, 
even though oxveen unsaturation of arterial 
have been olmerved in patients with cirrhosis of 
the liner 36. thew have been of a magnitude 
ernetall awumed to be inadequate for stimula- 
tion of a normal rewpiratory center |7). A search 


has been made for alternate, perhaps non- 
to explain the hyper- 
ventilation im patients with corrhows of the liver. 
Kal tte. Poppel and Vanamec 
have eich «a etimmulatory effect 
to the almormally comcentrations of am- 
mone im arterial 9. However, correla- 
nom pout between the manute ventilation and 
the comeentration of in blood, both im 
wath of the liver and in animals 
wath acetatc Ir i, there- 
lore, comeenvalle that other unknown stimuli 
are respomelide for the hyperventilation. Such 
may bypass the liver and arrive at the 
respuratory center by way of abnormal vascular 
communications between the portal vein and 
ether the inferior wena cava or the pulmonary 
|). The present study was undertaken 
to establich the coumcidence of hyperventilation 
and hypoxemia in cirrhoss of the liver. The 
results show that hyperventilation, compensated 
reeratory alkalosis and low arterial oxyeen 
temion de occur concurrently in patients with 
cirrhosis of the liver. The low oxygen tension 


seems to be best explained by increased venous 
admixture, conceivably via vascular communi- 
cations bypassing the alveolar-capillary bed. 
The mechanism maintaining hyperventilation 
remains obscure. 


METHODS AND MATERIALS 


Subjects. Ten patients with cirrhosis of the liver 
and one patient with schistosomiasis were studied. The 
patient with schistosomiasis had extrahepatic ob- 
struction of the portal vein, marked esophageal 
varices and involvement of the liver, all documented 
during subsequent laparotomy for a _ portal-caval 
shunt procedure. The clinical data obtained at the 
time of study are summarized in Table 1. 

Plan of Study. The following measurements were 
made im the fasting subject: (1) Lung volumes and 
maximal breathing capacity to exclude intrinsic 
disease of the lung. (2) Resting minute ventilation 
and oxygen consumption to document hypervenula- 
tiom in the absence of increased oxygen consumption. 
In order to minimize the effects of anxiety, minute 
ventilation was determined after the patient had be- 
come familiar with the procedure on preceding days 
and actual measurements were made only if ventila- 
tiom had remained constant for fifteen to twenty 
minutes. (3) Oxygen content, oxygen capacity, and 
the partial pressure for oxygen of arterial blood, to 
establish the presence of arterial hypoxemia, i.e., low 
partial pressure for oxygen. (4) Carbon dioxide con- 
tent, pCO, and pH of arterial blood to document the 
compensated respiratory alkalosis. (5) Diffusing 
capacity for oxygen, to exclude impaired diffusion as a 
cause for the low pO». (6) Arterial blood ammonia 
(“volatile base) content for correlation with the 
resting minute ventilation. (7) Jn eitre equilibration of 
blood with gas mixtures of known oxygen tension to 
exclude a shift in the oxveen dissociation curve as a 
cause for arterial blood unsaturation. 

Analytical Methods. The carbon dioxide and oxy- 
een content as well as the oxygen capacity of arterial 
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TABLE 
CLINICAL AND LABORATORY DATA ON ELEVEN PATIONTS WITH THE LIVER 
Patient No.. lotal Br omeulphaleun Ale , 
5, 71, F 12 
6. 56. F 7 
7, 57, M 2- 7 
9§, 50, I 2.1 44 ‘ 
10 . 42. Mf 
patients had a reduced 
t Normal alkaline phosphatase activ: vet by N (uppers t al 
> Cirrhosis of the liver documented at autoy 
Patient with cirrhoss 


Patient with portal obs tructpon At of the at 


blood were determined by the method of Van Sivke 
and Neill {/7/). Five ml. of blood were equilibrated 
with room air for ten minutes to establish the oxveen 
capacity. The partial pressure for oxygen and carbon 
dioxide in arterial blood were measured bv the 
method of Riley, Proemmel and Franke /2).. Ihe 
blood ammonia content was determined by the 
method of Seligson and Hirahara |/3). The blood pH 
was measured anaerobically at 37°c. with a McInnes- 
Belcher glass electrode and a Cambridge pH meter. 
The carbon dioxide and oxvgen content ol explred 


\ 4% 
12/5/57 - 12/1!- 2/24/58-2/27 3/6 
~ | No.2 
= 
= 6000+ 
> 
5000 + 


\2/3/57 - 2M - 4/25-4/28 5/2/58 


Fic. 1. Minute ventilation (V ml. 
and the partial pressure for carbon dioxide (Paco,) im 
patients 2 and 3 followed over a period of several months. 
Paco, indicated by solid bars. 


ar was deternuned with «a Scholamdcr ease 
measured by the methad of Lilkenthal. Rilew. 


mel and rane 


Mest 


lhe results are summarizes! in Pir’ » tan 


and Figures 1 to 4 


40 = 


740 om 74% 


2. The partial prewure of carbon dicside (Pace,) 
plotted against the pHi of arterial blead. Lach 
represents one patient. Mow patients were studied 
more than once. Swmbol with «a “flag” cal- 
culated values for Paco,; all others represent direct 
determinations 
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LUNG VOLUMES, MAXIMAL BREATHING CAPACITY, INDEX OF INTRAPULMONARY MIXING, MINUTE 
VENTILATION, MPTION, RESPIRATORY EXCHANGE RATIO AND DIFFUSING 
CAPACITY ELEVEN PATIENTS WITH CIRRHOSIS OF THE LIVER 
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to total capacity ratio. 


= Indes of mtrapulmonary mixing 
Vio Ve = Physiological deadepace to tidal volume ratio. 


Niveedar ventilate. 


Minute wolume, body temperature and pressure saturated with water vapor. 


Vo 
Ps on, ( choide om arterial blood. 


“ 


of alveolar air. 


\a = Crachent foe oxveen tension between alveolar air and arterial blood. 


= apacity for onyern. 


Lune aed Masumal Breathang Capacity (Table 
ua) The vital capacity (VC) and total lung capacity 
(TLC) was dightly lew than predicted in all subjects. 
These wae with a normal residual volume to 
otal lung capacity ratio (RV TLC) except for pa- 
tient 5, the olelest sulmect (sewenty-come vears of age) 
amd patient 6. The maximal breathing capacity was 
reduced in the most severely ill patient (1) and an 
obese woman (9). The index of intrapulmonary mix- 
ing (seven-munmute nitrogen) was slightly clevated in 
two sulyects (patients 4 and ~). The ratio of physio- 
logical dead space to tidal volume (V» V_) was nor- 
mal im all te 

Minute Ventilation, Alovelas Ventilation and Oxygen 
Consumption (Table Minute ventilation was in- 
creased in all subjects. As Wlustrated in Figure 1, this 
hyperventilation persisted in some instances over 
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a three- to five-month period. Increased oxygen 
consumption could be invoked as a basis for the 
hyperventilation only in a few subjects (increased 
thyroid activity in patient 9 and elevated body tem- 
perature in patient 11); in the others, no cause was 
apparent. 

The hemoglobin concentration in eight of the 
patients ranged between 10 and 16.2 gm. per cent. 
The remaining three patients had hemoglobin con- 
centrations of 8 to 9.6 gm. per cent. Hyperventila- 
tion was observed irrespective of the hemoglobin 
concentration. 

Carbon Dioxide Content, Carbon Dioxide Tension 
(pCO) and pH of Arterial Blood (Table m). In the 
patients of the present study, the carbon dioxide con- 
tent of arterial blood was low and ranged from 37 to 
50 volumes per cent. This was associated with a 
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TABLE 


OXYGEN SATURATION, CARBON DIOXIDE OONTENT, pit, HEMATOCRIT AND PARTIAI 
OXYGEN AND CARBON DIOXIDE 


PRESSURES Pim 
IN ARTERIAL BLOOD 


‘Oxygen Oxygen ‘ Ixygen 
No Saturation | Capacity Tension — Content 
ae (%) (vol, %) umm, Hg) | (vol. %) 

90 14.8 40.4 

| 93 14.6 45.4 

94 14.8 79 38 2 

2 88 39 1 

94 11.7 | 37.1 

94 10.9 42.5 

91 10.3 74 43.7 

3 97 18.0 43.3 

94 18.0 41.1 

93 18.0 43.1 

97 18.0 41.2 

95 i8.0 45.2 

91 18.3 69 42.3 

92 18.1 82 43.3 

4 RG 15.7 45.1 

15.7 47.4 

93 15.4 94 48.7 

95 15.4 47.1 

5 94 11.5 71 42.3 

6 94 | ye 74 42.7 

92 17.0 76 43.1 

96 19.4 46, 4 

95 19.4 75 47.1 

91 18.5 46.6 

93 i8.5 50.1 

8 96 13.9 73 46.4 

99 12.3 RS 47.6 

9 92 15.4 83 41.7 

93 15.4 41.7 

10 100 15.3 100 47.6 

11 94 10.8 


oO, Heimato- 
Tension pH cre tet 
| imam. He) | (%) 
| 7.42 
335 Keot 
24 17.401 35 | Rest 
| | 7 45 | 2 | Rese 
7.45 25 me 
| 35 | 7.45 25 Rest 
| 7.45 | Rest 
7.8 4. 
7.41 4) 
43 7.42 \iter par ac 
7 44 ‘4 Kest 
if 
7.42 | 23 | 
35 7 44 Rest 
7.43 45 Kest 
4) 4. 
7 35 4 Before 
7 45 I Kest 
7.42 2” 
33 7.48 Keot 
42 Rest 
7 4) 43 K rot 
42 7.42 25 


Duplicate values obtained on different days, except if indicated by |. The 


exercise or breathing 5% COs in patients 2, 3, 4 and 7. 


normal, or slightly elevated pH of arterial blood. The 
directly determined carbon dioxide tension in arterial 
blood ranged from 32 to 43 mm. Hg. (Fig. 2.) Normal 
control values for the directly determined arterial 
carbon dioxide tension range in our laboratory from 
38 to 44 mm. Hg (mean 40 mm. Hg). 

The Alveolar-Arterial Oxygen Pressure Gradient and 
Diffusing Capacity for Oxygen (Do,) (Table un). The 
oxygen tension in arterial blood remained low, despite 
an abnormally high alveolar oxygen tension, leading 
to an increased resting alveolar air to arterial blood 
oxygen pressure gradient (A-a gradient) in nine of the 
patients, ranging from 17 to 45 mm. Hg (mean 30 mm. 
Hg). (Fig. 3.) In only two patients was the A-a gradi- 
ent normal; one of these (4) had well compensated 
cirrhosis of Laennec’s type, the other (10) disease of 
the liver secondary to schistosomiasis. 


oxveen saturatron unread after 


The diffusing capacity for oxygen in cight patients 
while at rest (1-5, 6, 7 and 11) raneed from 11.2 al 
minute mm. Hg to 23.8 mi. minute: mm. Hg with an 
average valuc of 15.6 ml./minute/mm. Hg.! 

Oxygen Saturation of Artenal Blood (Table m). The 
oxygen saturation varied consdcrably between sub- 
jects and between determinations in the same subject 
In the face of normal diffusing capacity for oxygen, 
three alternate possibilities remain which could ac- 
count for the low arterial oxygen content 

1. Analytical aver: The analytical error in our 
laboratory for duplicate determinations of the oxygen 
content is less than | per cent. Reduced arterial 
oxygen saturation duc to falsely high oxygen capacity 
may be caused by conversion of ferric to ferrous 
hemoglobin. However, the consistency of the valucs 
for oxygen capacity in any one person and the good 


AMERICAN JOURNAL OF MEDICINE 


Hypoxemia in Cirrhosis of the Liver 


x 
aj! 
| 
Ps 0 
60 + 
16 tc x (09 
26 ‘ lle 


8 0 
4 
be Ihe calewlated alveolar cavern tenon (Pao. 
offer and the measured arterial oxygen temuon 
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ehaced area. 
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Pe. 4 Ammonia ‘wolatile base) content of arterial 
blood in ge./mil. plotted againt minute ventilation (V) 
in ool. /minute /M' eres. 


correlation with the predicted values obtained from 
the hematocrit, preclude analytical crror as the 
major cause for variations in oxygen content. 

2. Changes in the hemoglobin molecule: Changes in the 
hemoglobin molecule leading to decreased affinity for 
oxveen have been considered by Kevs and Snell 
|54) at a pomible mechaniom. entre equilibration 
of blood with gas mixtures of known composition 
would exclude this possibility if the expected level of 
oxygenation is reached. The results of im cstre equili- 
bration of venous blood samples of six patients (1, 2, 3, 
6, 7 and 9) with oxygen unsaturation of arterial blood, 
are shown in Table rv. It can be seen that the expected 
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IV 
& COMPARISON OF OBSERVED AND PREDICTED VALUES 
FOR OXYGEN SATURATION OF BLOOD AFTER in vitro 
EQUILIERATION OF VENOUS BLOOD WITH GAS 
MIXTURES OF KNOWN COMPOSITION 


xy (xv 
Patient Tensic | Saturation | Saturation | H 
No | | Observed Predicted | P 
| ( 
| | 
| 93 | 97.4 | 97.3 7.44 
2 | 85 | 94.0 | 93.4 7.33 
| 92 97 .2 | 97.0 7.43 
24 95.9 96.5 7.38 
7 93 96.8 97.0 | 7.42 
0 | 7.36 


95 | 94.0 26 


level of oxygenation was reached in all but one in- 
stance at oxygen tensions close to the observed arterial 
blood oxygen tension. 

3. Increased venous admixture: Increased venous 
admixture could account for the observed changes and 
this possibility will be discussed later. 

The Arterial Blood Ammoma (Volatile Base) Content. 
The arterial blood ammonia content was increased in 
all patients and varied between 1.3 and 2.7 ug./ml. 
The normal values in our laboratory range between 
0.3 and 1.0 ug./ml. Minute ventilation (V ml./min- 
ute/Marps) is plotted against the simultaneously 
determined arterial blood ammonia content in Figure 
4. No apparent correlation was found between these 
two variables. Attempts to alter the blood ammonia 
level by cither administration of neomycin, or by 
altering protein intake, failed. 


COMMENTS 


These studies confirm that in patients with 
cirrhosis of the liver hyperventilation may occur 
in the absence of increased oxygen consumption, 
anemia, fever or intrinsic pulmonary disease. 
The hyperventilation leads to mild, compensated 
respiratory alkalosis as indicated by the low 
carbon dioxide tension and normal, or slightly 
elevated pH of arterial blood. (Fig. 2.) Several 
possible mechanisms could cause this abnormal- 
ity and will be discussed separately. 

The partial pressure for oxygen in arterial 
blood has to be considered as a potential stimulus 
for the respiratory center, because the two most 
effective physiological stimuli, pCO, and pH, 
cannot account for the observed hyperventila- 
tion. Low arterial blood oxygen tension, despite 
normal or clevated alveolar oxygen tension, was 
found in nine out of eleven patients studied. A 
similar observation has been made by others [5). 
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Lowering of the partial pressure of oxygen in 
arterial blood, despite normal lung volumes and 
hyperventilation, may be due to one of three 
possible mechanisms: (1) reduced diffusing 
capacity for oxygen; (2) changes in the hemo- 
globin molecule: or (3) increased admixture 
of venous blood. 

The diffusing capacity for oxygen, determined 
at rest in seven of the eleven patients, was within 
normal limits. This excludes reduced diffusing 
Capacity for oxygen as a cause for the observed 
low oxygen tension. The alternate possibility, 
that the low arterial oxygen tension is due to 
changes in the hemoglobin molecule, as origi- 
nally assumed by Keys and Snell |3,4), seems 
also unlikely because the expected level of satura- 
tion was obtained if venous blood of patients with 
unsaturated arterial blood was incubated in ottre 
with gas mixtures of known oxygen tensions. 
(Table iv.) It therefore seems most likely that 
the low arterial oxygen tension in cirrhosis of the 
liver is secondary to increased admixture ol 
venous blood. This admixture could take place 
via one of three possible pathways: 

1. Hypoventiation of certain segments of the 
lung, e.g., because of elevation of the diaphragm 
secondary to ascites. This could lead to increased 
admixture of poorly oxygenated blood via nor- 
mal vascular channels. This was shown in one 
patient (3) Table m, in whom the arterial 
oxygen tension did increase following paracente- 
sis. However, in the remaining patients low 
arterial oxygen tensions were observed ir- 
respective of the presence or absence of ascites. 
Furthermore, duplicate determinations of the 
oxygen content of arterial blood on different 
days was frequently associated with considerable 
variations without changes in either ventilation, 
or abdominal fluid content. The normal Vp/V+yr 
ratio and index of intrapulmonary mixing pro- 
vided additional! evidence that the low Pao, was 
presumably not due to ventilatory insufficiency. 

An increased alveolar-arterial gradient for 
oxygen tension has been observed in patients 
with severe anemia and has been ascribed to 
relatively increased venous admixture [76]. The 
hemoglobin concentrations, however, of the 
patients in the above mentioned study were 
considerably less than the lowest values observed 
in this study. Reduced hemoglobin concentra- 
tions in cirrhosis of the liver may, furthermore, 
not reflect a true reduction in red cell mass but 
may be secondary to an increased plasma volume 
[6,77]. The effect of reduced hemoglobin con- 
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centration secondary to blood low may not 
be comparable to reduced hemoglobin con- 
centration because of increased plasma volume 

2. Multiple intrapulmonary arteriovenous 
communications, which have been observed in 
one patient with juvenile cirrhosis of the liver 
JS). This led to marked oxygen unsaturation, 
secondary polycythemia and a clinical syndrome 
resembling a congenital lesion of the heart. No 
such arteriovenous Communications are known 
to exist in adults with Laennec’s type of cirrhosis 

3. Venous communications between the por- 
tal vascular bed and periesophageal, medias- 
unal, bronchial and pulmonary veins, which 
have been reported in patients with cirrhosis of 
the liver (70). It is conceivable that these 
communications may lead to considerable shunt- 
ing of blood. A shunt of unknown localization 
between venous and arterial blood has previously 
been postulated in patients with cirrhosis of the 
liver [79), because of the high alveolar-arterial 
oxygen pressure gradient during the administra- 
tion of 100 per cent oxygen. No attempts were 
made in this study to obtain mixed venous blood 
lor cather measurement of the cardiac output or 
calculauon of the volume of blood shunted. An 
approximate valuc, however, for the magnitude 
of the shunt can be calculated as a fraction of the 
simultaneous cardiac output (Qva/Qt) from the 
available alveolar, i.c., end-capillary and arterial 
blood oxygen tension, assuming a membrane 
component of less than 1 mm. Hg and a differ- 
ence in oxygen content between arterial (end- 
capillary) and mixed venous blood of 20 per cent 
The Qva/Qt ratio calculated in this manner 
ranged from 6 to 32 per cent. The true values for 
the volume of the shunt are probably even 
larger, because of the relatively higher oxygen 
content of portal blood, if, as is suspected, the 
admixture of venous blood originates in the 
portal vasculature. Variations in the amount of 
blood which is shunted could account for the 
variability in the oxygen content of arterial 
blood between determinations in the same per- 
son. (Table mt.) It is therefore conceivable that 
the volume of flow in anastomoses between two 
venous vascular beds (portal vein and pul- 
monary vein) requires only a low pressure 
gradient, so that it is easily affected by respira- 
tion and variations in intra-abdominal pressure 
and splanchnic blood flow. 

The mechanism maintaining hyperventila- 
tion in the presence of a low pOO, and normal, 
or slightly elevated pH, remains obscure. The 
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uleerved oxveen unsaturation of arterial blood, 
i.c., the low oxygen tension, was not of the order 
of magnitude commonly assumed to be necessary 
lor stimulation of the respiratory center {7}. 
Kecause none of the known physiological stimuli 
can account for the observed hyperventilation in 
cirrhosis of the liver, other non-physiological 
stimuli have to be considered. Roberts, Thomp- 
von, Poppel and Vanamee |/,4) have related 
hyperventilation to the clevated blood ammonia 
level. The poor correlation between the blood 
ammonia (volatile base) content and minute 
ventilation, also observed in this study (Fig. 4), 
was explained by additional variables such as the 
pit of blood. It is conceivable that not the 
alseolute concentration of ammonia, but the 
rato of diffusable ammonia to non-diffusable 
ammonium ions, determines the stimulatory 
effect |). Diffusion of ammonia is known to be 
affected by differences in pH (2/,22) and an 
increased eradient for hydrogen ions between 
the blood and the intracellular compartment 
would facilitate such diffusion. The “toxicity” 
of ammonia (ammonium ion) is also determined 
yy the nature of the accompanying anion 23). 
Thus, while ammonia cannot be excluded as a 
potential stimulus for “primary” hyperventila- 
tion, other, presently not identified metabolites, 
such as primary amines, some of which are 
known to have marked pharmacological action, 
should ako be considered 24). Metabolites 
originating in the intestinal tract could 
gain direct entrance into the systemic arterial 
circulation via the previously mentioned ab- 
normal vascular communications. That such a 
pathway is taken by intestinal metabolites in 
patients with cirrhosis of the liver scems to be 
confirmed by the observation that the ammonia 
content of arterial blood may exceed that of 
mixed venous blood | 25). 

The increased minute ventilation may also be 
due to a reflex, initiated by changes in the elastic 
properties of the lung parenchyma, a mechanism 
previously postulated in patients with mitral 
stenosis to explain the observed hyperpnea (25). 
Such changes in cirrhosis of the liver may be due 
to an increased central blood volume, because 
a considerable volume of blood has to be shunteb 
via the pericsophageal veins into the pulmonary 
veins to account for the observed low Pag,. 


SUMMARY 


1. Low arterial oxygen tension and hyper- 
ventilation was shown to be present simul- 
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tancously in patients with cirrhosis of the liver. 
2. The low arterial oxygen tension is best ex- 
plained by assuming portal to pulmonary vein 
anastomoses. 
3. The mechanism causing “primary” hyper- 
ventilation remains unexplained. 
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Coincidence of Patent Ductus Arteriosus and 
Rheumatic Heart Disease, with a Comment 
on the ‘“‘Postcommissurotomy Syndrome’”’ 


Joun A. Boone, «.p. end Rowpert M. Rosemonp, 


Charleston, South Carolina 


ue frequent occurrence of rheumatic heart 
disease in patients with hearts showing 
interatrial septal defects is now fairly well 
known, and a few references to its presence with 
other congenital anomalies have appeared 
Koesler (7) collected reports on sixty-two patients 
with interatrial «ptal defect, forty-cight of whom 
(77.4 per cent) showed postmortem evidence of 
chronic valvular lesions affecting one or more 
valves. Tauwie and others |2) described four 
patients showing a similar councidence. Geliman 
and Levine (J) in 181 hearts with congenital 
defects found twenty-five (14 per cent) with 
superimposed rheumatic infection. In this 
series rheumatic infection was found in associa- 
non with aortic valve in eight; inter- 
atrial septal defect in five; two cach among 
interventricular septal defect, quadricuspid 
aortic valve, coarctation of the aorta, and 
accesmory septums; and one cach among patent 
ductus arterioss, bicuspid pulmonic valve, 
pulmonic stenosis and tetralogy of Fallot. 
Durlacher and Beyer |4) described twenty-two 
patients with rheumatic lesions among filty-fhive 
autopsy patients showing congenital malforma- 
tion of the heart, four of the twenty-two having 
active rheumatic myocarditis at the time of 
death. The rheumatic lesions occurred in four 
of six cases of interauricular septal defect, two of 
four cases of tetralogy of Fallot, wwo of four cases 
of interventricular septal defect, one of three 
cases of truncus arteriosus, two of six Cases of pa- 
tent ductus arteriosus, and in cleven of twenty- 
nine minor malformations. Other isolated 
reports of single cases have appeared. 
The reported occurrence of rheumatic fever 
aswociated with patent ductus arteriosus, all 
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based on postmortem findings, may be no more 
than might be expected on the basis of chance 
coincidence. We reviewed the records of the 
pathology department of the Medical College 
of South Carolina for the past twenty years, and 
found only four autopsy cases in which patent 
ductus arteriosus was found in patients over 
two years of age, none with rheumatic lesions. 
We have been impressed, however, by the 
number of cases of clinically diagnosed rheu- 
matic heart disease appearing during the follow- 
up period in our patients operated upon for 
cure of patent ductus arteriosus. Through the 
vear 1957 we had operated upon a total of 
seventy-three patients, thirty-six of whom we 
were able to examine periodically following 
operation. Of the thirty-six patients with ade- 
quate follow-up, four are thought to have 
definite rheumatic heart disease, and two more 


probably have it. 


CASE REPORTS 


Cases. <A three and a half year old Negro female 
(A-1998) had a history of frequent infection of the 
upper respiratory tract but no symptoms suggesting 
rheumatic fever. Physical examination, x-ray 
studies and right heart catheterization findings were 
typical of patent ductus arteriosus. On May 21, 1951 
operation was performed, with multiple ligation of the 
ductus. The postoperative course was uneventful, no 
heart murmur being present until the fifth day, when 
a soft systolic murmur was heard along the upper left 
sternal border. 

She was next seen in our Heart Clinic in March 
1953 with the story that she had been asymptomatic 
and had gained weight. On physical examination a 
rather loud, grade 2 systolic murmur was heard, 
best in the third intercostal space in the left para- 
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sternal line. No diastolic murmur was heard, the 
pulmonic second sound was thought to be accen- 
tuated, and the blood pressure was 110 70 mm. He 
She was seen again in April 1954, sull asymptomatic, 
and physical findings remained essentially unchanged 

The next visit to our clinic was in April 1955, with 
the history of a migratory polyarthritis of ten days’ 
duration occurring one month previously. The tem- 
perature was 99.6°r. The heart showed tachycardia, 
the previously described parasternal systolic murmur 
and accentuated pulmonic second sound, and in 
addition an apical diastolic rumble ending in a snap- 
ping first sound. The erythrocyte sedimentation rate 
(Wintrobe) was 38 mm., hour. She was admitted to 
the hospital with a diagnosis of active rheumatic fever 
In the hospital the antistreptolysin-O titer rose from 
1:512 to 1:1024. The C-reactive protein test was 
negative. A throat culture for beta-hemolvtic strepto- 
coccus was positive. The electrocardiogram which had 
previously shown lIeft axis deviation now showed 
possible right ventricular hypertrophy. Evidence of 
rheumatic activity gradually receded under salicylate 
and cortisone therapy. 

In June 1955 a second right heart catheterization 
was performed. No evidence of left-to-right shunt of 
blood was found at any level. The pressure in the right 
main pulmonary artery was 50, 25 mm. Hg, and in the 
right ventricle 65/0 mm. Hg. The heart murmurs 
persisted, and in the light of the cardiac catheteriza- 
uon, findings were considered to be diagnostic ol 
mitral stenosis and insufhciency. Shortly afterward, 
the patients family moved to Philadelphia, and 
attempts to obtain further information about her 
course have been unsuccessful. 

Case u. A thirteen year old white female (A- 
28918) had spent several months in a convalescent 
home for rheumatic fever; she was sent to us in July 
1953 with the opinion that her predominant difhculy 
was congenital heart disease. The physical examina- 
tion, x-ray studies and right heart catheterization 
findings were typical of patent ductus arteriosus. The 
systemic blood pressure was 105/60 mm. Hg. On 
November 30, 1953, operation was performed, with 
ligation and division of a large patent ductus arterio- 
sus. kmmediately following operation no murmurs 
were heard over the precordium. The postoperative 
course was accompanied by high fever for the first four 
days, and on the fifth day a rather loud systolix 
murmur and a faint diastolic murmur were described 
over the aortic area. The fever was considered to be 
possibly on the basis of a penicillin sensitivity and there 
was no agreement on the significance of the aortic 
murmurs. 

Following discontinuance of penicillin the fever 
subsided after a few days and the remaining course 
was uneventful except for persistence of the murmurs, 
A follow-up clinic visit in January 1954 showed only a 
loud systolic murmur at the aortic valve area; the 
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blood pressure was 110/85 mm. Hg. Similar findings 
were noted on monthly cline unul July 1954 
when the blood pressure was found to be 80 "0 mm 
He. Subsequent monthly views disclosed the patient 
to be asymptomatuc but the low systemic blood pres- 
sure and the loud systolic aortic murmur persisted 
lhe possibilities of additional Sundiscovered oun 
genital defects, and of recanalization of the leated 
ductus arteriosus were considered as likely explana- 
ons for the murmur, and to investigate these posi- 
bilities she was again subjected to right heart cathe- 
terization in October 1954. Normal pressures and no 
evidence of left-to-right shunt were found at all lewels 
of the catheter up. Aortic valwe disease was then con- 
sidered as the beat explanation for both the murmur 
and the blood pressure change. Because of the absence 
of a murmur in the first few postoperative days and its 
appearance following a febrile episode, and the subsr- 
quent harrowing of the pulse pressure, it was bot 
to be more hkely of rheumatic than conecnita ongen 
In March 1956 the patient was in bed at home for 
four weeks with acute glomerulonephritis. In July 
1956, a grade 2 apical systolic murmur was noted in 
addition to the aortic systolic murmur. In May 195° 
the addivon of a faint diastolxk murmur was 
noted, and this comlunation of murmurs was aill 
present in May 1958. The patient was now considered 
to have progressive rheumatic involvement of mutral 
and aortic valves, and because of sensitivity to penicil- 
lin, prophylactic sulfadiazine therapy was prescribed 


A nine vear old Negro female (A-2777) 
came to our clinic in June 1951. The history disclosed 
knowledge of a heart murmur since infancy. There 
were frequent episodes of tonsllitss, and in the past few 
months repeated episodes of severe cpistanxis Phi 
cxaminanvion and right heart catheterization findings 
were typical of patent ductus arteriosus. Operation 
was performed on June 26, 1951, with multiple liga- 
ion of the ductus. Immediately after operation no 
murmur could be heard over the precordiam, but 
twenty-four hours later a laint systole murmur was 
noted at the aortic valve arca. By the time of dix 
charge from the hospital the murmur had increased 
to grade 2 or 3 intensity, although the postoperative 
course was otherwise uneventful 

The patient was followed regularly in the clinic, 
and no change was noted in the physical findings until 
April 1957, when a faint, high pitched diastolic mur- 
mur was heard along the upper ieft sternal border, 
and the blood pressure was found to be 150/70 mu. 
Hg. On subsequent visits the diastolic murmur became 
more dehnite and the increase in pulser pressure 
persisied. There had been no symptoms since opera- 
uion which suggested rheumatic fever, and recanaliza- 
tion of the ductus was suspected. Right heart catheter- 
ization was again performed in October 1957, with 
the finding of normal pressures and no evidence of 
left-to-right shunt at any level of the catheter tip. 
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At thes tame the corrected erythrocyte sedimentation 
rate (Wintrobe) was 4 mm. hour and the test for 
(C-reactive protem was negative 

it was concluded that the patient had super- 
imposed rheumatic involvement of the aortic valve, 
and prophylactic Bicillin® therapy was prescribed. 


Caw \ eventeen months old Negro female 
(A-56120) had a history of increasing dyspnea on 
exertion and frequent resaratory infections since the 
age of ight months. Two months previously she had 
had « profuse spontaneous epistaxis. Physical ex- 
amnation revealed marked cardiomegaly, a loud 
grade 3 miiprecordial evstolic murmur, blood pres- 
eure of 100 40 mum. He, and sens of carly congestive 
heart failure. The siens of congestive failure disap- 
peared following digitalization, and in June 1956 both 
right heart catheterization and retrograde aortograms 
demonstrated evidence of laree patent ductus 
Arter 

In August 1956 operation was performed, with 
leation and division of the ductus arteriosus. No 
heart murtiurs were audible for three davs following 
operation, but on the fourth day a high pitched grade 
) evetalic murmur was noted to be present near the 
apex and to be well transmitted out into the left 
axillary line. Conmwaleseence was otherwie uneventful 
Heth the heart aze and the imereased pulmonary 
vascular markings showed definite decrease on 
taken before from the 
Maintenance of digitale and monthly 
prophylactic Bicillin therapy was recommended, but 
these drugs were given only uregularly at home 

She wae een in our heart clink at three-to-sx- 
month intervals, her grade 2 apical systolic murmur 
being present on cach occasion. In June 1957 the 
mother reported that the child had shown a poor 
appetite and had been having nocturnal fever. In 
January 1958 the mother reported frequent colds, 
machierds and occasionally painful ankles. At this 
visit the general physical findings were unchanged, 
but the corrected erythrocyte scdimentation rate 
(Wintrobe) was 24 hour, and the antistreptoly- 
an) wae 1:2560. She was given 1.2 million 
units of Bicillin intramuscularly at cach visit to our 
clinic, bat it is unlikely that any other medication 
was received at home 

At her last visit in May 1954 the mother reported no 
complaints. The grade 2 apical evstolic murmur was 
again present. The corrected erythrocyte sedimenta- 
tion rate (Wintrobe) was § mum./hour and a throat 


culture for beta-hemolvytic streptococcus was reported 
negative. 


Case v. A four year old white female (A-29063) 
had been known to have a heart murmur since shortly 
after birth. During the previous year she had spon- 
tancous nosebleeds every two to three months, but no 


other symptoms suggesting rheumatic fever. Physical 
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examination, x-ray studies and right heart catheteriza- 
tion findings were typical of patent ductus arteriosus. 
Operation was performed in June 1954 with multiple 
ligation of the ductus arteriosus. No murmur could be 
heard immediately following operation. Eight hours 
after operation the temperature was 102°r., remained 
hetween 100° and 102°r. for twenty-four hours, be- 
nweenm 99.5° and 101.5°r. for another forty-cight 
hours, and was subsequently within the normal 
range. A pericardial friction rub was audible the day 
following operation, and was last heard on the eighth 
postoperative day, when a loud, grade 3 systolic 
murmur was first noted, of maximal intensity in the 
apical region, with wide radiation. The remainder of 
her course was unchanged, and the apical systolic 
murmur was still present when she left the hospital on 
the twelfth day following operation 

Phe murmur persisted at subsequent clinic visits. In 
July 1954 it was described as grade 3, and prophylactic 
Bicillin therapy was prescribed to be taken orally. 
Frequent colds accompanied by nosebleeds were the 
only symptoms suggestive of rheumatic fever activity. 
She was next seen in September 1957, and the murmur 
had decreased in intensity to grade 2. She was referred 
to the rheumatic fever clinic for subsequent follow-up 
visits 


Case vi. A six vear old white male (A-57670) had 
a history of turning blue on coughing or crying from 
swoon after birth until the age of two or three years. A 
diagnosis of patent ductus arteriosus was made at the 
the age of 5 months by an internist in Adanta, 
Georgia. No more cyanosis was noted after the age of 
two or three years, but physical development lagged 
somewhat behind that of his siblings, he tired more 
easily and was subject to more frequent and severe 
infections of the upper respiratory tract. No symptoms 
suggestive of rheumatic fever were clicited. Findings 
om physical examination included the typical murmur 
of patent ductus arteriosus, and blood pressure in the 
right arm of 112 40 mm. He. Several observers noted 
a decrease in the pulses of the lower extremities, but 
no measurement of blood pressure in the legs was 
recorded. The diagnosis was patent ductus arteriosus 
and possible mild coarctation of the aorta. Right heart 
catheterization was not performed. 

Operation was performed in August 1956 with 
division and ligation of a ductus arteriosus 5 mm. in 
diameter and 8 mm. in length. A moderate coarcta- 
tion of the aorta was present at the level of the ductus, 
the lumen of this being estimated to be 1 cm. in diam- 
eter. After some deliberation and consultation, it was 
decided not to resect the coarctation. Immediately 
following operation a grade 2 systolic murmur was 
heard in the second and third intercostal spaces in the 
left parasternal line. The day following operation the 
murmur had disappeared. On the fourth and fifth 
postoperative days the temperature rose to 100°r. but 
subsequently remained normal. On the sixth and 


250 Patent Ductus Arteriosus and Rheumatic Heart Disease 


seventh postoperative days the murmur reappeared, 
but was not heard subsequently. He was discharged 
from the hospital on the tenth postoperative day. 

The patient was seen in the heart clinic in Novem- 
ber 1956, and had remained asymptomatic. A grade 
1, faint systolic murmur was audible in the pul- 
monary valve area. A third heart sound was heard at 
the apex. The blood pressure in the right arm was 
118/70 mm. Hg. Prophylactic Bicillin therapy was 
recommended for the winter months. He was again 
seen in May 1957, and similar findings were noted 
Bicillin prophylaxis was discontinued. 

The next clinic visit was in November 1957. No 
complaints were recorded. Examination of the heart 
disclosed a grade 2 systolic murmur audible over the 
entire precordium with transmission to the left axilla, 
and a third heart sound in diastole at the apex. The 
corrected erythrocyte sedimentation rate (Wintrobe) 
was 16 mm./hour and the test for C-reactive pro- 
tein was positive 2 mm. Bicillin prophylaxis was 
reinstituted. 

At the next visit in March 1958 the cardiac findings 
were unchanged and a louder murmur with trans- 
mission to the axilla was also heard on the last visit in 
July 1958 At this time the corrected erythrocyte 
sedimentation rate (Wintrobe) was 11 mm. hour. 


COMMENTS 


It is obvious that in the presence of the usually 
loud “machinery” murmur of patent ductus 
arteriosus, the characteristic murmurs of Co- 
existing rheumatic heart disease can easily be 
overlooked. Persisting murmurs after operation 
may also be caused by other undiscovered 
congenital heart defects. But the appearance 
of clinically active rheumatic fever and clinically 
progressive valve disease in the patients herein 
described have led us to believe that they may 
have a previously unsuspected susceptibility to 
rheumatic infection. No one has satisfactorily 
explained the well known association between 
atrial septal defects and rheumatic valvular 
disease. Moreover, the series reported by Gell- 
man and Levine and by Durlacher and Beyer 
showed a fairly wide distribution of rheumatic 
lesions in hearts with a variety of congenital 
defects. It does not seem unlikely to us that there 
may be decreased resistance to rheumatic in- 
fection in all congenital heart anomalies. 

Ito, Engle and Goldberg |5) have called at- 
tention to a “postpericardiotomy syndrome” 
following intrapericardial surgery of congenital 
heart disease, resembling in all respects the 
‘““postcommissurotomy syndrome” considered 
by some to represent reactivation of rheumatic 
fever. They indicated that the feature common 
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to both was wide incision of the permardium 
and that a traumatic pericarditis was probably 
responsible in cach syndrome, since their pa- 
tients presumably were free of rheumatic iniec- 
tion. If, however, patients with congenital heart 
lesions have an increased susceptilnlity to 
rheumatic fever, the appearance of this puzzling 
syndrome in the patients described by Ito, 
Engle and Goldberg might instead be construcd 
as further evidence that the “postcommussurot- 
omy syndrome” is a reactivation of rheumatx 
fever, the common factor being operative trauma 
or postoperative infection as the precipitating 
event, 

The practical implication of this study im the 
management of patients with congenital heart 
lesions scems to us to be that uo may be as 
desirable to use antilnouc prophylaxis in them as 
in those with rheumatic fever. Since bacterial 
respiratory infections, bacterial endocarditis, 
and probably rheumatic infecuon develop tre- 
quently in many such patients, routine prophy- 
laxis such as is carried out in rheumatic fever 
should be beneficial. If reactivation of rheu- 
mata fever by operative procedures 
quent an occurrence following surgical treat- 
ment of congenital heart defects as our study 
suggests, postoperative follow-up im these pa- 
tients should be regular and prolonged, and 
ideally should include parucipation of a phys- 
cian skilled in the detection and management of 
rheumatic fever 


Among a total of seventy-three patients oper- 
ated upon lor patent ductus Metis, tharty- 
sx had adequate observation over a pened of 
two to seven years following operation. OF the 
thirty-six patients, clinical evidence of rheuw- 
matic fever or a progresave valvular disease has 
developed in six. The study suggests a more 
frequent association between patent ductus 
arteriosus and rheumatic heart disease than 
has been previously suspected, and in some Cases 
operation may have cither ipitated 
reactivated rheumatic fever 

The possible significance of these findings 
in relation to the ctiology of the “postcom- 
missurotomy syndrome” is discuwed. The sug- 
gestion is made that lone term obeecrvation 
following operation for congenital heart defects 
should include special attention to the powibality 
of the occurrence of superimpowd rheumatx 
fever 
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Chronic Active Pulmonary Histoplasmosis 
with Cavitation 


A Clinical and Laboratory Stud y of Thirteen Cases 


Davip F. Loewen, m.p., Joun J. Procknow, end Crayron G 


Decatur, Illinots 


ISTOPLASMOSIS is a disease caused by the 
fungus, Histoplasma capsulatum [/,2). It 

is acquired by inhalation of the spores of this 
organism which grows saprophytically in na- 
ture [3-5]. Propagation is fostered in localized 
areas in which microclimatic conditions of tem- 
perature and humidity are favorable (6). As 
late as 1945, histoplasmosis was generally con- 
sidered to be a fatal illness |7,8). Soon there- 
after, studies of pulmonary calcifications in 
roentgenograms of negative tuberculin § skin 
reactors gradually changed the concept of the 
disease spectrum |9-77). Several recent studies, 
employing the histoplasmin skin test as an 
epidemiologic tool, have shown that the fungus 
has a worldwide distribution |/72) with a hich 
prevalence in the midwestern United States 
13-14). In the United States alone, approxi- 
mately 30 million people, living particularly in 
the north central and south central states, have 
experienced some form of histoplasma infection 
'15|. The investigation of epidemic outbreaks of 
unusual forms of pneumonias [/6-24) and cases 
of acute respiratory tract infections [25) with 
the histoplasmin skin test, complement fixation 
test and culture technics have established clearly 
the histoplasma fungus to be the ctiologic agent 
of a variety of clinically apparent, as well as 
inapparent, respiratory infections | /6,77,26-33). 
Histoplasma infections fall generally into the 
following three categories: (1) the clinically 
inapparent infections associated with pulmonary 
calcification and detected by the skin test, com- 
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prising the larecst group 2 the chnwall 
recognized acute and chrone telwile 
associated with pulmonary or- 
curring singly or in group: of individual, and 
detected by use of all the diagnostx procedures 
previously mentioned; and (5) the Latal cases m 
which lessons of the mucous memiwance and 
systemic involvement are present 15,16,27, 34 

Acute and chronx pulmonary 
olten cannot be distin@umhed cliinscall, of ruent- 
genographically from tuberculous In partecular, 
many patients with pulmonary Cavitation duc 
histoplasmosis occurring mm areas af hawt) 
endemicity for the dwcaw are referred to and 
admitted to sanatormme for treatment and care 
During the past several years an increasing num- 
ber of patients admitted to tuberculods sana- 
have been recognized having 
plasmosss through the use of the histoplawnin 
skin test, the complement fixation test for the 
detection of histoplasma anubodies and epecial 
cultural procedures for molanvon of the histo- 
plasma fungus | 37,38). It has been estimated that 
about 1,200 such cases are undiagnowd in 
tuberculosis sanatoriums in the central nited 
States at present (39 

Since 1949, thirteen cases of chronic active 
pulmonary histoplasmosus with cavitation have 
been recognized and the patients followed up 
from ciehtecn months to over cieht vears at the 
Macon County Tuberculoss Sanatorium, Deca- 
tur, Illinois. Macon County is in a geographical 


area in which there is a prevalence of poutive 


* From the Macon County Tuberculosis Sanatorium, Decatur, Illinom, and the Section of Prewentive Medicine, 
University of Chicago School of Medicine, Chicago, Illinois. This investigation was supported in part by a rrecarch 
grant from the National Institutes of Health, Public Health Service, National Inetitute of Allerew and Infect De 
eases (R.G. E283); in part by the Seymour Coman Fellowship Fund and the Iino Tuberouloss Aworiation Reerarch 


Fund of the University of Chicago. 
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results to the histoplasmin skin test [@). Our 
clinical and laboratory experience with these 
cases is the subject of this report. In addition, a 
review of seventy-three samular cases which have 
been reported in the literature will be made. 


MATERIALS AND WE TIONS 


Mew Tests. Old tuberculin, usually in a dilu- 
ven of 1:1,000, was applied to the ventral sur- 
face of the forearm and the reaction interpreted 
alter lorty-cight to seventy-two hours. Histo- 
plaunin,* a sterile filtrate of a broth culture of 
H. capsulatum, was applied by inoculating 
0.1 ml. of a 1: 100 dilution intradermally in the 
“ame area on the opposite arm (4/43). A posi- 
tive reaction with esther antieen is 
tw the development of an area of induration, 
5 oem. of lereer, surrounded tw a zone of 
ervthema of vwarvine diameters at the site of 

f Fixation Test Precipitins 
collation (45) and histoplasmin-latex (4,47) 
ag¢lutinations, and complement fixation | 
tests have been emploved to detect antibodics 
to the histoplawna fungus 47). The complement 
ihxation test, an imactivated whole yeast 
phase of H. capsulatum as antigen, 
has been mast frequently emploved. The modi- 
hed Kolmer procedure utilizing a heat-inacti- 
vated whole yeast antigen has been used through- 
out this study. The period of incubation was 
filteen to ciehteen hours at 4°C., and the titer 
of the serum was read as the highest dilution 
producing 4?) per cent inhulition of hemolysis. 
With the exception of a few at the beginning of 
the study, all complement fixation tests were 
performed in our laboratory at the University 
al Chicago Clinics. Once a patient was suspected 
of having hisetoplasmess, serologic studics were 
performed periodically for detection of the com- 
plement fixing antibodies to the histoplasma 
fungus, and for recording their persistence in 
postive reactors 

Preedore. WU. capsulatum is not a 
and will erow on a variety 
of laboratory media (527-57. At the beginning 
of the study a few sputum specimens were sent 
for culture to the Illinois Public Health Depart- 
ment or the U.S. Public Health Service Labora- 
tory at Chamblee, Georgia. Many sputum speci- 
mens were submitted to the laboratory at the 
University of Chicago for direct culture and 


fom Partie, and Company and 
ER Lilly and Company. 
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mouse inoculation. Soon after the study began, 
direct cultural procedures, similar to those em- 
ployed at the University of Chicago, were pro- 
vided at the Macon County Tuberculosis 
Sanatorium. The media employed included 
cysteine-dextrose-enriched blood agar, Sabour- 
aud’s medium and corn meal agar. In some cases 
duplicate sputum samples were sent to the Uni- 
versity of Chicago to be cultured for fungi. 

Examination of sputum for tubercle bacilli 
by smear, culture and guinea pig inoculation 
was carried out at the Sanatorium. 

All cultures for the histoplasma fungus were 
observed for six weeks or longer before being 
discarded as negative |/6). Culturing on en- 
riched blood agar has yielded the greatest num- 
ber of positive histoplasma cultures. On blood 
agar, H. capsulatum grows as grayish brown 
mucoid colonies, cerebriform in appearance. 
Positive cultures grown at room temperature 
usually will not show colonies present before ten 
days following inoculation. For positive ident- 
fication of the fungus, colonies grown on blood 
agar were transferred to corn meal and Sabour- 
aud’s medium to detect the characteristic 
macroconidia | 35). 

The white laboratory mouse is highly sus- 
ceptible to H. capsulatum, and the mouse in- 
oculation technic may yield the organism from 
sputum when direct culturing fails. For such 
animal isolation, sputum was treated with peni- 
cillin (40 units per ml.) and streptomycin (80 
units per ml.) and inoculated intraperitoneally 
into mice. After four to six weeks the animals 
were sacrificed. The livers and spleens were 
pooled, minced and spread liberally on blood 
agar and corn meal agar. If the sputum con- 
tains the histoplasma fungus, characteristic 
colonies make their appearance on the culture 
media after incubation for two to four weeks at 
room temperature. 


CASE REPORTS 


Space will not permit a detailed analysis of 
the thirteen cases reviewed in this report. Cer- 
tain details which appear to characterize the 
history as well as the clinical and laboratory 
findings in cases of chronic cavitary histoplasmo- 
sis are given. All thirteen patients described were 
initially seen and followed up by one of us 
(D. F. L.) at the Macon County Tuberculosis 
Sanatorium. The patients subjected to surgery 
were referred to the University of Chicago 
Clinics where Dr. William Adams, Professor of 
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TABLE 1 
ACTIVE CHRONIC CAVITARY VITAL DATA 

(ase Sex, Date (First K 
No. Age (vr. Visit Birthplace mah ‘ kcupation 

M, 59 5/449 Macon Co., I Piatt and artes, 

2 M, 50 104/49 Macon Co., Ill Miacon we 

4 M, 49 5 28/51 Cook Co... 25 K 

Madson we wale man 
5 M, 62 11/10/51 lippecanoe Co., Miacon we K AG wee 
Ind 
6 M, 0 6/27/53 Fayette Co., Il Fayette Co. om nan 
/ M, 4° 11/955 Ldwards-W hite Macon ws Kaslroad vard 
Co., Il 
M, 6 6/20/55 Favette Co.. Il Favette Ce. tie NAb 
M, 58 9/26/55 Douglas Co.. Cn 25 we Vigo fac tees Ab 
M, 52 10/29/55 (Christian Co.. Il Viacon (a. we ters AG soe aes 
11 M.. 48 5/20/56 Coles Co... Il (oles 44 we ore des aye @ atch tere cam 
12 M, 58 9/19/56 Favette Co... Ill Favettice Cao. 26 ws 
\iscon (Co. 15 ws tender. 

13 M, 50 11/1656 Piatt Co., I Piatt we boat tiers ace 


Surgery, or his associate, Dr. Peter Moulder, 
Associate Professor of Surgery, performed the 
operative procedure. Dr. Eleanor Humphreys, 
Professor of Pathology, provided us with the 
opportunity to examine histologically and cul- 
ture the surgical specimens for the presence of 
H. capsulatum. 


Case 1. W. W., a fifty-nine year old white man, 
was admitted on May 4, 1949. He was born in Macon 
County and had lived there or in adjoining Piatt 
County all his life. (Table 1.) He had worked on a 
farm until the age of seventeen. After twenty months 
of military service, during World War 1, he had oper- 
ated a garage until 1935. He returned to farming for 
the next seven years. From 1942 to May 1946 he 
worked as a mechanic for the Caterpillar Military 
Engine Company in Decatur, Illinois. 

His present illness began in carly June 1947, as an 
insidious febrile illness, diagnosed as pneumonia and 
treated with penicillin. When the lesion did not clear, 
tuberculosis was suspected and the patient was ad- 
mitted to the V. A. Hospital at Outwood, Kentucky, 
on June 17, 1947. He remained there for three months 
A summary of the hospital record reveals that he ap- 
peared chronically ill, had a productive cough, and 
weighed 102 pounds. A chest roentgenogram showed 
infiltration with cavitation in the upper lobe of the 
right lung; the left lung was clear. Marked emphy- 
sema was present. [he result of a sputum examination 
for pyogenic organisms, tubercle bacilli and fungi was 


negative. The patient seemingly improved clinically 


toe nded. the lett the AE 
The at the tame of daw hater ae 
abscess, cmphyerma and malnutriien profably duc 
to tubercuboss 

(On Maw 4 


abe patient wae tar the 


Piatt County Tuberculows Board with of 
ad 
tuberculoss in 1898. Mistorw rewealed that eee bee 


attack of prncumoma in (be hed te 


have malawe, but no fewer. Cough, af a 
shightls purulicnt beast wae percent 
At the ume of this be weighed 1177 
and complained of dyspnea and laugur He appeared 
poorly nourished and chromecally Ul. There were no 
expanded symmetrically. There 
of pulmonary and no rales were 
heard. The heart sounds were normal The thocdl 
pressure was 106 mm. He systolic and “0 mm. He 
diastolic. There was no lymphadenopathy of enlarge- 
ment of the liver and epieen. Sputum cultures again 
were negative for tubercle bacilli and fungi. The 
rocnigenogram of the chest sull showed nght apecal 
infiltration with cavitary formation and bilatcral 
emphysema. (Fig. 1A.) A diagnos of pulmonary 
tuberculosis was made. He gained 10 pounds whilk 
in the hospital. On discharge be continued w have 
dyspnea 

[he patient was readmitted to the Macon County 


Tuberculosis Sanatorium on June 2, 1951. He was 
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1. Come 
agecal iteration with cavitation. B, chest roentecnogram taken June 9, 1952, showing enlargement of right apical 
cavitary and telateral These and the subeequent films are anteroposterior views. 


acutely dll with fever, eweating, raped resperations and 
puter There wae comgh productive of yellow sputum 
shuwed that the 
apecal infiltration had mereased. A tentative 
of achvanced tuberculosm was 
made. but pulmonary alecew of the upper lobe of 
the reght lung wae ako comudercd inquiry it was 
found that hie aunt Case of this aeries) had 
pulmonar) examination was 
ewmentially the same on the fret adminsion. There 
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\. chest roentgemceram taken May 4, 1949, showing bilateral emphysema, calcification and right 


was some immobility of the right side of the chest on 
expansion. Amphoric breathing in the apical region 
of the right side of the chest associated with scattered 
rales was present. The left lung appeared normal. 
The heart was normal. The blood pressure was 
102 mum. Hg systolic and 72 mm. Hg diastolic. There 
were no lesions of the skin or mucous membranes and 
the abdomen showed no abnormalities. The liver, 
spleen and lymph nodes were not enlarged. The 
clinical and laboratory findings are shown in Tables u 


Taste 
SC CHRON CAVITARY HISTOPLASMOSIS “SY MPTOMS 


( ae No 

We Bere ge © - _ 
© ewe pie on 
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al 


1 >. fever ca 
Ke. 
Dura- Bi. Mi. 
ara’ 
2 None Bilateral infilts ateon and ca ‘wry 
¢ 
5 Kiet hotter anh a * | e 
aT 
i) 24 ‘4 bila rif 
7 Kiet cole? antiiti a tect * 
aT) 4 
at a’ 
(AN ? 
il 12 Kilatera nfilitr atmo 9 
12 16 \T. No bebe ‘a * oye * 
ated 
13 None None Lets upper lobe wnhitr ateor ae New 
tat 
ACTIVE CHRONIC CAVITARY HISTOPLASMORIS SKIN TESTS, LTE RES 
lubercle Bacill 
Skin Tests” « apeulateum 
al 
(‘ase 
Simcar ( ulture 
No. 
I H Positive Newative Positive Newatiwe Poetiwe Newatiwe 
3 | Positive Positive 0 26 10 
4 | Positive Positive 53 i4 it 
5 | Negative | Positive 0) 10 
7 | Positive Positive »4 1 64 
Positive Positive Zi Zi 2 1:2 
9 Positive Positive 4 1‘ * 1 im 
10 | Positive Positive () 9 0 
11 Positive Positive 0 4 1:14 
13 | Positive Positive 0 29 0 28 10 8:2 


tuberculin, OT, 0.1 mi. of 1/1,000 dilunon. H = 0.1 mi. of 1/100 of 1/1000 dilution 


+ Final dilution of serum showing 50 per cent inhibivon of hemolyes beatanectiveted whole yoast eantagen 
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TABLE 
§6SERIAL COMPLEMENT FIXATION TESTS 
(ees and Date of Initial Positiwe \-ray 
49 SI 4/40 6/33 6/53 =8/53 31/52 7/55 8/55 5/56 6/43 46/56 
wee» 16 
256 
6 com: 128 128 
ative +2 128 2 
16) coms 4 
4 
LP | 16 52 4 
2 4 4 
“ 4 ? 16 
‘ 2 
+2 
| 
af. 
16 
‘4 16 
2 


* Deed teemtieth postoperative day following « rieht upper lobectomy performed on August 21, 1952. 


of corete al accident om 275. 1956. 

Right epper lobectomy perfoemed on Nowember 11, 1954 

© Lett apical pesterios eeqmental resection perfoemed on May 16, 1956. 
** Right upper lobectomy on November 2, 1956. 
Lett apical pesteriog cegmental resection performed on March 12, 1958. 


through ¥. Sputum culture revealed staphylococci 
and tubercle were not found 
The tuberculin ancl histoplasmn shin tests were both 
read as 4 plus 

with «reptomyecin and penicillin 
camed emptor to subside rapidly. While in the 
wheter, cultures of sputum were made repeatedly 
foe tubercle baci and fung No tubercle bacilli were 
ever found, but sputum collected in October 195! 
yielded capsulatum. (Figs and 2B.) Thereafter 
the orgamem could be molated regularly and casly 
from the sputum by several laboratories. (Table rv.) 
Complement fixation tevts for hastoplawna antibodies 
were first performed in Nowember 1951. They were 
found to be peremtenthy positive at a significant titer 
(Table wv.) 
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Because the cavitary lesion of the lung was localized 
im the right apex, the patient was referred to the Uni- 
versity of Chicago Clinics for lobectomy. A chest 
roentgenogram taken shortly before the operation 
showed enlargement of the right apical cavity. (Fig. 
1B.) A right upper lobectomy was performed on 
August 21, 1952. Culture of the contents of the pul- 
monary cavity yielded a heavy growth of H. capsula- 
tum. (Pig. 3.) The histopathology of the removed 
lesion of the lung is shown in Figures 4A, 4B and 4C. 
The outer portion of the cavity wall was thick and 
fibrous, with collections of darkly staining lympho- 
cytes, monocytes and plasma cells scattered through- 
out. Toward the lumen of the cavity the tissue became 
more granular, with caseous material on its surface. 


This material contained degenerating cells and 


Fic. 2. Case 1. A, direct sputum culture of H. capsulatum erown on corn meal agar. Photograph « at th margin 


of the culture whi h shows the harac ard ulate « ht atte « bey 


high power magnification showing identifving histoplasima spores with tutscre viate 


scattered macrophages filled with histoplasma or- 
ganisms. [he macrophages appeared to occupy the 
surface most adjacent to the lumen where thev were 
continually shed to become part of the cavity content 

The postoperative course was stormy, due to the 
low pulmonary reserve ol the patient When recovers 
seemed assured, a massive hemorrhage developed 
from a silent peptic ulcer and the patient died on the 
twenueth postoperative day. At autopsy, the histo- 
plasma infection was found confined only to the right 
lung. No other organs had been involved 


Fic. 3. Case 1. Photograph of direct culture of H. 
capsulatum on enriched blood agar from the cascous 
material in the pulmonary cavity removed August 21, 
1952. Note the waxy cerebriform character of the colonics 


Cass u. T. M.. vear old white man, was 
admutted on June 6. 1950. He was born and lwed m 
Macon County all of his life. (lable 1.) Por the pan 
iwenty-tive vears he had worked in a parks 
in Decatur. Bilateral appeal pulmonary were 
iret recogmyed 1°49 on a cheel 


(Fie. SA 


oa sputum lhere hed heen oo in we bet 

diate fannls. He did have contact with a in-law 
well, His Lather liwes on a farm outede Decatur where 
the pater rt ite « ler A 
chicken ever. few months on Larm be ned 
lor some vears belore he ber 
He had had porumoms 


generally had been 
in 92K for 
weeks before thw be hed an acute 


wheh he wae af 
liness amd was treated with and walla 
drugs 

On admission he weighed 141 pounds He dened 
chest LLLE lature oT we ayy: 
tite was good. He had a cough whech produced a hall 
ounce of sputum a day He anoked two packs of 
cigareties per day. He appeared somewhat pale and 
undernourished. There were no lessons of the chin 
mucous membranes; lymphadenopathy was not 
ent. The chest appeared normal. There was sight 
dullness to percussion over the upper icft ede af the 
chest associated with bronchovesscular breathing and 
numerous coarse and medium rales in this area. The 
right side of the chest showed no abnormalities. The 
heart was normal. The blood pressure was 140 mm 
Hg systolic and %) mm. He diastolic. There were no 
abdominal masses. The spieen and liver were not 
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Peo. 4 Case t A low power photoemerograph of the wall of the cavity showing the dense fibrous capsule containing 


material cell and laree macrophages 


foward the lumen laver of cranulation tissue (2). Next to the lumen is a 


layer of 
3). Hematoxylin-cosin < 10. B, highpower 


photomcroeraph of lumen border showing necroth debew, degenerating cells, and a band of large macrophages filled 


< 250. C, oil emersion photomicrograph of area in square of Figure 4B show- 


ing the characteretic theue phate mtraceilular organmms) of H. capsulatum. 1500. 


advanced balateral pulmonary 

lhe ancl labewatory are shown im 
lables throweh The roenteenegram of the chest 
again showed coarse mottling im the upper third of 
beth lume to that in 1949 (bie 
SA.) The chin were read as | plas with tuber- 
culin, plas with and negative with 
Be the of the tuberculin shin 
plus). Repeated 
megatne apeulatur wae wedated 
only the feret few veare of obmervation. (Table 
in wears have been 
of raking of sputum. The comple- 
ment for antibodies has been 
repeated’) penitive in titer for the mine years of 
protracted study. (Table 

thew mine vears the patient has newer 
been particularty Whale in the sanatornum for four 
month: he caimed 35 pounds without benefit of any 
therapy. Simee thie time he has been followed up in 
the clinic at interwals. At present he weighs 177 pounds 
and has comtinued to work. He has a slight cough 
with expectoration but no dyspnea. The chest lesions 
have pericdically shown progression and improve- 
ment At the present time extensve hbrous infiltration 
persists in the upper thirds of both lungs. (Pig. 5B.) 
Cavities within both apices have appeared, although 
varying in size and location for cight years, as demon- 


wet wae ake penitive 
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strated by planigrams. (Figs. 6A to 6D.) The persisting 
high complement fixing antibody titer indicates con- 
tinued activity of the histoplasma infection. 


Cases m. P. B.. a seventy-five year old white 
woman, was admitted on March 20, 1951. She had 
been a housewife and had lived in Macon County 
most of her life. (Table 1.) Her symptoms began three 
weeks before admission and consisted of a moderately 
productive cough, without hemoptysis, associated 
with mild dyspnea. She complained of fever, anorexia, 
weakness, fatigue and loss of weight. She had experi- 
enced slight pleural pain in the left side of the chest 
lor one week. 

On admission, she gave a history of having had 
“pneumonia” in 1949 when she was ill for about three 
weeks. One brother died of pulmonary tuberculosis 
im 189° at the age of twenty-five. One sister, who was 
also the mother of W. W. (Case 1 in this series), died 
im 1898 of tuberculosis. Two half sisters had tuberculo- 
sis, one having died of the disease in 1900 at the age 
of wwenty-five. The other, still living, had tuberculous 
peritonitis in 1923. A son-in-law who had pulmonary 
tuberculosis lived at the patient's home. 

On physical examination she weighed 90 pounds 
and appeared poorly nourished and chronically ill. 
There were no lesions of the skin or mucous mem- 
branes; lymphadenopathy was not present. There 
was an increase in the anteroposterior diameter of the 
chest, which was hyperresonant to percussion. The 
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Fic. 5. Case nu. A and B, chest roentecnograms taken 
approximately eight years and four months apart, show- 
ing essentially static appearance of bilateral apical and 
hilar infiltrates due to H. capsulatum. 


breath sounds were amphoric in the left apex, in 
which numerous coarse rales were heard, and were 
diminished throughout the remainder of the chest. No 
rales were heard on the right side. The heart was not 
enlarged. A systolic murmur was heard on ausculta- 
tion. The blood pressure was 195 mm. Hg systolic and 
100 mm. Hg diastolic. A chest roentgenogram re- 
vealed marked emphysema, with pleural and apical 
fibrosis and cavitation on the left side. (Figs. 7A and 
7B.) Calcifications were prominent in the right lung. 
This was diagnosed as active pulmonary tuberculosis 
The clinical and laboratory findings are shown in 
Tables u through v. The tuberculin skin test was 
reported as 2 plus and the histoplasmin skin test as 
3 plus. While in the sanatorium for approximately 
eight months, repeated examination of sputums failed 
to reveal tubercle bacilli. (Table rv.) Five specimens 
of sputum collected from November 18-24, 1951, 


Loewen et al. 


were found to be positive for H. capsulatum. Since 
this ume up to 1955, all sputum epecimens have been 
negative. The complement test for haste 
plasma antibodies has alwave been negative. (Table wv.) 

With bedrest alone thes pastor 
while in the sanatonmum During four vears of 
ton the dud mot « hanger hs ther 
cavuly persasted, the wall appeared to show increasing 
or more ctlective w alling off of the UAL 
(ties. © and “D.} 


at home with heart 
November 9. 1956 sheer wie adimtiod ten thee Ih. 
Macon County Hoepital and was treated for an acute 
died on December 11, 1956. at the aee af erehtw from 
hee ari laure Per tee at “ 


tained 


( asp B fortwenine vear old white man. 
was admutied on Maw 28, 1951. He wae born 
(County and liwed there for twentv-lwe wears. He 
moved to the central region of Iles and worked at 
a variety of jobs as a laborer. (lable 1) From 1945 
io 1949 he was employed as an oiler by the Denver 
and Rio Grande Railroad: he quit bec aus of progres- 
sive weakness and fatiwuc. From 1949 to 1951, pet 
prior to his hospital admusson he worked! a6 
salesman. The onset of symptoms began in April 1949 
as malaise, weakness and laugur A chest roentecne- 
gram in April 1950 showed diffuse cloudiness, sup- 
posedly resulting from the inhalation of gases during 
the Effingham, Illinois, hospital fire, at which ume a 
daughter-in-law was lost. A productive cough de- 
veloped; occasionally the sputum was bloody. Night 
sweats, muld fever and gradual low of woeht began im 
January 1951. The first examination of sputum im 
May 1951 was newative for tubercle bactll. At thas 
time he was examined at the Barnes Hospital Clinic, 
St. Louis, Missouri, where a diagnoss of bilateral 
pulmonary tuberculosis was made. Examination of 
sputums again revealed no tubercie bacilh 

At the time of admission wo the Macon Counts 
Tuberculosis Sanatorium, his history revealed no 
known cases of tuberculosis among his lamuly, friends 
or associates. He had had brief contact in 1935 with a 
neighbor who had spent five years in a tuberculous 
sanatorium, but who reportedly is now in good health 
He had suffered two attacks of pneumonia at ages 
twelve and nineteen years. Before April 1949 there 
had been no history of chest pain or dyspnea, but 
cough, which was a prominent symptom, had yielded 
2 w 3 ounces of sputum daily. He showed slight evi- 
dence of weight loss and appeared chronically ill. 
There were no lesions of the skin or mucous mem- 
branes. There was dullness to percussion over the left 


upper half of the chest bilaterally. The heart showed 
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no abnormalities. The blood pressure was 108 mam. 
Hg systolic and 80 mm. Hg diastolic. No abdominal 
masses were felt. Neither the spleen. liver nor kid- 
nevs was enlarged. The clinical and laboratory find- 
ings are summarized in Tables u through v. The 
diagnosis on adminion was far advanced bilateral 

The roenteenceram revealed cxtensive bilateral 
apical infiltrates with a large cavity on the left. Fibro- 
ss was present throughout both lung fields but more 
extensively on the left. Hilar calcification was present 
ales. (Pig. 8A.) Skin tests were 2 plus with tubercu- 
lin, 3 plus with histoplasmin and negative with 
blastomycin and coccidioidin. Repeated smears and 
cultures of sputum were negative for tubercle bacilli. 
(Table ww.) Cultures of sputum for H. capsulatum 
have been repeatedly positive without exception, and 
the organism can casily be obtained in pure culture 
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an cight-year period showing varying size and location of 


at any time up to the present. Repeated complement 
fixation tests for histoplasma antibodies have been 
invariably positive for over cight years. (Table v.) 

Im spite of negative cultures for tubercle bacilli, the 
patient was given a five-month course of antituber- 
culous therapy consisting of streptomycin and PAS. 
The patient gained 7 pounds in weight and the sputum 
decreased in amount. In spite of apparent clinical im- 
provement with bedrest and chemotherapy, the 
lesions in the lungs progressed. Several episodes of 
massive hemoptysis occurred in December 1956. 
Extensive bilateral infiltration and cavitation has 
ensued. (Figs. 8B to 8D.) 

This patient returned to his work as a brush sales- 
man for two vears, but then found that he was unable 
to continue this job because of dyspnea, mild fever, 
severe cough, and copious expectoration up to 300 ml. 
daily. During 1957 he took a light job as a janitor, 
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Fic. 7. Case m. A through D, chest roenteenograms taken approximately four years apart showing the static appear: 
ance of the left apical lesion with cavity. Note the thin rim of calcium depout lining the cavity and calcification im 


the right lung field. 


working five hours per day. On his last examination 
in January 1958 his weight was 114 pounds. His vital 
capacity was 1.3 L. or 68 per cent of normal. He 
appeared emaciated and chronically ill. Chest exami- 
nation revealed dullness to percussion over both 
apices with amphoric breath sounds. Loud expiratory 


wheezes on the right and mot rales in the middic 
thirds bilaterally were present. There was no evidence 
of extrapulmonary histoplasmosis. Tubercle bacilli 
were not isolated whereas H. capsulatum has again 
been casily wolated recently from a freshly collected 
sputum specimen. 
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Peo & Case ew A through D, chest roenteenograms taken approximately five years apart showing marked progression 
tulateral infiltration and enlargement of the cavities. Left hilar calcification is present. Chest roentgenograms taken 
lanuary 24, 1958, show ereater extension of the pulmonary histoplasmosis and large cavity formation. 


Cause v. H. « sixty-two vear old white man, 
was admitted on January 11, 1955. He was born in 
Tippee ( Indiana, but had lived in 
Macon County for thirty-six wears where he worked 
as a locomotive engineer for the Wabash Railroad 
(Table t.) A chest lesion was first discovered in a mass 
survey program for tuberculosis in the summer of 
1951. He was referred to the Clinic of Macon County 
Tuberculosis Sanatorium for follow-up on November 
10, 1951. History rewealed that there had been a single 
slight contact with a tuberculosis infection in his 
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sister-in-law. There were no known cases of tuberculo- 
sis im his family. He had never lived on a farm al- 
though he had raised pigeons in 1955. His symptoms 
consisted of cough, productive of a small amount of 
sputum. There had been no hemoptysis, chest pain, 
malaise or fatigue. Slight anorexia had developed, 
and he had lost 10 pounds in weight during the 
previous six months. He weighed 144 pounds. The 
chest roentgenogram showed an infiltrative lesion in 
the upper lobe of the right lung. (Fig. 9A.) The left 
mid-lung field showed a small area of infiltration. 
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Fic. 9. Case v. A and B, chest roentgenograms taken approximately four years and seven months apart showing 
enlargement of the right apical lesion and increase in size of the cavity. 


Fic. 10. Case v1. A and B, chest roentgenograms taken approximately four years and ax months apart, showing per- 


sistence of the bilateral apical lesions. 


Three sputum cultures for tubercle bacilli were nega- 
tive. The tuberculin skin test was read as negative and 
the histoplasmin skin test as 5 plus. 

The patient was seen again at the clinic in Novem- 
ber 1953. The chest lesions remained essentially the 
same. Cough, productive of a large amount of sputum, 
and fatigue were the predominant symptoms. The 
tuberculin skin test again was read as negative and 
the histoplasmin skin test as positive. A complement 
fixation test showed a high titer (1:64) for histo- 
plasma antibodies. Cultures of sputum for tubercle 
bacilli were again negative. H. capsulatum was 


readily cultured from the sputum on the initial 
attempt 

In November 1954, hospitalization was recom- 
mended. On admission to the sanatorium he weighed 
123 pounds. His chief symptom sll was a chronic 
productive cough. The sputum had never been foul. 
Some dyspnea had developed in the past year, but 
there had been no chest pain, associated chills, fever 
or night sweats. Fatigue and weakness had occurred 
during the past three years. A Parkinsonian tremor 
had also developed over the past eight years which 
forced him to retire in 1945 
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Ihe patient appeared to be well developed but 
undernourished and chromecally Marked 
was present. There were no lesions of the skin and 
maces membranes, nor was lymphadenopathy 
present. The chest showed lack of expansion on the 
right side There was dullness to percussion over the 
right apes where brome howess ular breath sounds and 
rales were heard The heart showed no abnormalitics. 
The blood pressure was 13 mm. He systolic and 
~) ovum He diastolic. There were no abdominal 
and the wer and spleen were not enlarged. 
Ihe clmecal and laboratory findings are shown in 
lables throwgh The repeated skin tests were 
postive with histoplasmn bat negative with tuber- 
culin. Cultures of sputum for tubercle bacilli were 
negative, but always positive for histoplasma or- 
canes. (Table tw.) The complement fixation test 
lor antilexiies to H. capsulatum was again positive 
in a stenifeantly high titer of 1:64. (Table v.) A 
diagnos of chrome active pulmonary histoplasmosis 
was made 

During «ven month: of ambulatory care and 
treatment with INH im the sanatorium, the patient 
gained 17 pounds Histoplasma organisms had been 
wolated repeatedly from his sputum (Table tv) and 
the complement fixation test had remained positive. 
Tubercle bacilli had never been isolated. During 
five and a half years of observation there had been a 
gradual progresion of the right apical lesion with 
enlargement of the cavity and increasing fibrosis in 
the remainder of the right lung. (Fie. 9B.) When 
last seen at the clinic on June 29, 1956, the patient 
appeared weaker and his Parkinson's disease was 
more marked. Hix cough had continued, but there 
was no evidence of extrapulmonary histoplasmosis. 
On December 21, 1956, an acute irrational episode 
developed and the patient was admitted two days 
later to the Wabash Railroad Emplovees Hospital 
where a diagnosis of pneumonia was made. He died 
a few hours later. History revealed that there had 
been no febrile symptoms or change in the character 
of sputum before his sudden illness. Permission to per- 
form a postmortem cxamination was not obtained, 
but it « unlikely that death was duc to an acute 


Cass vi. M. seventy vear old white man, 
was admitted on August 275, 1955. He was referred to 
the Sanatorium Clinic on June 27, 1953, for routine 
cxamination by his physician because of a cold, and a 
pulmonary lesiom was incidentally discovered on a 
ruenigenogr am. 

The patient was born in Fayette County and was a 
farmer all his life. (Table 1.) He had been retired for 
five years but visited the farm frequently. His mother 
had died of tuberculosis at the age of seventy-five 
and one sister was treated in the sanatorium for 
tuberculosis. He had eencrally been well but had 
“left-sided™ pneumonia at age thirty. He had not 
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been feeling well beginning in 1950 and since that 
time had gradually lost weight. Cough with expecto- 
ration of blood-streaked sputum had persisted for 
the past three years. He had experienced slight dysp- 
nea with associated fatigue for a year. In July 1953 he 
had an episode of pain in the left side of the chest. For a 
few months before admission he had had night sweats. 

On admission he weighed 119 pounds, whereas one 
vear previously he had weighed 133 pounds. He ap- 
peared well developed, although undernourished and 
chronically ill. There were no lesions of the skin or 
mucous membranes. There was dullness to percussion 
over the upper left side of the chest and rales were 
heard in the upper right side of the chest. The heart 
was normal. The blood pressure was 134 mm. Hg 
evstolic and 80 mm. He diastolic. There was no 
lymphadenopathy. Ihe liver and spleen were not 
enlarged; no abdominal masses were felt. 

The clinical and laboratory findings are shown in 
Lables u through v. The chest roentgenogram showed 
bilateral apical pulmonary infiltrates with cavitation. 
(Fig. 104A.) Skin tests with tuberculin and histoplas- 
min were both positive, 3 plus with the latter antigen. 
The diagnosis on admission was bilateral far-advanced 
pulmonary tuberculosis. However, repeated sputum 
cultures for wabercle bacilli were negative, whereas 
H. capsulatum has been easily isolated from the 
sputum during the past five years. (Table rv.) Eight 
of ninety-seven sputum smears for tubercle bacilli 
were read as positive, although cultures were never 
positive. Guinea pig inoculation also failed to produce 
either a positive tuberculin test or tuberculous lesions 
in the animals. The complement fixation test for 
histoplasmma antibodies has been consistently present 
im significant titer for five years. (Table v.) 

The patient was in the sanatorium for sixteen 
months; he gained 40 pounds during this time. He 
was treated with complete bedrest for five months and 
with streptomycin, PAS and INH until November 
1954. He was last seen in the Sanatorium Clinic in 
June 1958, at which time he was quite symptom-free 
except for a slight cough with expectoration. His 
weight had remained constant at 155 pounds. A 
chest roentgenogram taken in December 1957 showed 
persistence of the fibrous apical lesions bilaterally 
with cavitation on the left. (Fig. 1OB.) The complement 
fixation test at present remains positive at a titer of 
1:32, indicating continued activity of his histoplasma 
infection. 


Case vu. C. B., a forty-seven year old white man, 
was admitted on November 9, 1953. A lesion of the 
lung was discovered in August 1955 on a roentgeno- 
gram taken in a mass survey for tuberculosis. He had 
lived in Macon County for thirty years and was 
employed as a yard clerk for the Illinois Central 
Railroad. (Table 1.) 

He had first been referred to the Sanatorium Clinic 
as carly as January 1944. At that time he stated that 
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Fic. 11. Case vu. Chest roentgenograms. A, before right upper lobectomy showing infiltrative lesion with mvultiple 
small cavities. B, three years and three months postoperatively. There is no recurrence of the lesion 


Fic. 12. Case vit. A and B, chest roentgenograms taken at an approximate interval of two years and seven months 
showing enlargement of a cavity in the left apical infiltration with no change in fibrous scarring on the right 


his three sisters, two brothers, father and stepmother 
had all died of tuberculosis, the last death occurring 
in 1930. He also stated that he had had influenza in 
1917, pneumonia in 1943 and an acute febrile illness 
in 1944. A chest roentgenogram taken in 1944 was 
said to be normal. 

When the lesion of the lung was first discovered in 
the survey of August, the patient was referred again 
to the Sanatorium Clinic in September 1953. He then 
gave a history of cough with non-foul sputum, fatigue, 


excruonal dyspnea, malaise and anorexia. There had 
been a 25 pound loss in weight. Night sweats and 
fever were not present. Chest pain had been ex- 
perienced for cight days before admimion. He had 
felt poorly since contracting a “cold” in December 
1952. 

On admission he weighed 15° pounds. He appeared 
to be well developed and well nourtshed, and cer- 
tainly not chronically ill. There were no lesions of 
the skin or mucous membranes. The chest showed no 
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abnormalities; no rales were heard. The blood pres- 
eure was 110 mum. He evetolic and 70 mm. He dias- 
tolic. There were no abdominal masses. The liver, 
spleen and lymph nodes were not enlarged. 

The clinical and laboratory findings are shown in 
lables u throwgh v. Skin tests with tuberculin and 
were both postive. The roentgenogram 
of the chest revealed a right apical infiltration with 
cavitation confirmed by planigram. (hig. 11A.) The 
left lung showed some emphysema and calcification 
in the muddle third. The diagnosis on admission was 
far advanced active cavitary tuberculosis. 

The patient remained in the hospital for fourteen 
month: during which time he was on a regimen of 
complete bedrest for five months and was teated 
with sireptomverm, PAS and INH because of the 
pronounced famuly history of tuberculosis. He gained 
4” pounds in weight and the right apical infiltrate 
appeared to clear slightly 

During his hospital stay repeated examinations of 
the sputum were negative for tubercle bacilli. 
(Table iw.) H. capsulatum, however, was cultured 
on several occasions from the sputum. Complement 
teste for antibodies were per- 
sstently positive in significant titer. (Table v.) The 
diagnosis was comequently changed to chronic cavi- 
tary histoplawmesis. Since the cavitary lesion was 
unilateral and well localized, surgical removal was 
advised. An upper right lobectomy was performed by 
Dr. William Adame at the University of Chicago 
Clinics on Nowember 11, 1954. H. capsulatum was 
culeured from caseous material within the lumen of 
the cavity as well as from a ground tissue suspension 
of the cavity wall 

The postoperative course was uneventful, although 
impury to the right phrenic nerve resulted in prolonged 
paralyes of the mnght diaphragm. At present, virtually 
normal molality of the right diaphragm has been 
restored. There has been no further cough. The 
sputum has remained negative for histoplasma or- 
ganiem and the complement fixation titer of histo- 
plasma antibodies has slowly fallen over the three- 
and-a-half year period since surgery, although still 
persisting at a low titer. The patient has been back to 
full employment for the past two and a half years. 
Slight fatigue and dyspnea on exertion persists. His 
vital capacity shows approximately 32 per cent reduc- 
tion from the normal. His weight is now 194 pounds. 
There has been no roentgenographic evidence of 
recurrence of the chest lesion some three years follow- 
ing surgical resection. (Fig. 11B.) 


Cass vin. R. B., a sixty-seven year old white man, 
was admitted on June 20, 1955. This retired freight 
and passenger conductor worked as a railroad em- 
ployee from fifteen years of age to retirement in 
August 1952. He retired to the country where he 
raised chickens for some time and cleaned the foul 
and dusty coops but once a year. He was born in 
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Fayette County, in which he lived all his life. (Table 
t.) He has had no known major illness. His only con- 
tact with tuberculosis was a friend who is now hos- 
pitalized in a sanatorium in Normal, Illinois. 

The patient first became aware of his chest disease 
in Novernber 1952, as a result of a routine roentgeno- 
gram taken by the railroad company. The sputum at 
that time was examined for tubercle bacilli, but none 
were found. A diagnosis of inactive tuberculosis was 
made. The next roentgenogram was taken in 1955 
during a mass survey. Following this, he was sent 
to the Macon County Tuberculosis Sanatorium for 
further study. 

On admission, his chief symptom was a four-month 
old cough productive of 2 ounces of purulent sputum 
per day. In March 1955 he had hemoptysis of about 
| pint of blood over a three-day period. There had 
been no history of fever, sweats, chills, fatigue or 
weakness. During the preceding vear he had lost 
14 pounds, but his appetite had always been poor. 
He denied any susceptibility to respiratory infections. 

On physical examination he appeared thin but well 
nourished and neither acutely nor chronically ill. He 
weighed 126 pounds. The skin and mucous mem- 
branes showed no lesions and there was no lym- 
phadenopathy. The heart revealed no abnormalities. 
The blood pressure was 140 mm. Hg systolic and 
80 mm. He diastolic. The chest was symmetrical. 
The percussion note was slightly diminished on both 
sides; the breath sounds were bronchovesicular and 
rales were heard bilaterally. The abdomen was soft 
and not tender. The liver, spleen and kidneys were 
not palpable. Tuberculosis was considered to be the 
diagnosis, but histoplasmosis was also suspected. 

The clinical and laboratory findings are shown in 
Tables u through v. The roentgenogram of the lung 
showed infiltrations in the apices bilaterally, with 
cavitation on the left. (Fig. 12A.) Skin tests with 
tuberculin and histoplasmin were both positive. 
Repeated examinations of sputum for tubercle bacilli 
were negative. (Table tv.) On the other hand, H. cap- 
sulatum was casily cultured from the sputum by sev- 
eral different laboratories. The complement fixation 
test for antibodies to the histoplasma organism was 
positive in a serum dilution of 1: 256. 

The patient remained in the sanatorium for three 
months, during which time he gained 7 pounds. He 
received no drug therapy. His physical state has 
apparently remained quite static. When last seen in 
May 1958, he had a slight cough, fatigue and exer- 
tional dyspnea, but felt generally well otherwise. He 
weighed 127 pounds. He denied having night sweats, 
fever or chest pain. Physical examination revealed 
bronchovesicular breath sounds in the left apex with 
post-tussive rales. The cavitary lesion on the left had 
persisted and appeared to be slightly larger and more 
discrete, with increased infiltration. (Fig. 12B.) The 
complement fixation test has remained strongly posi- 
tive, indicating continued activity of pulmonary histo- 
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plasmosis. The patient has refused surgical resection 
of the cavitary lesion. 


Case ix. R. M., a fifty-eight vear old white man, 
was admitted on September 26, 1955. His pulmonary 
lesion was first discovered by routine roentgeno- 
graphic examination in July 1955. The patient was 
born in Douglas County and lived in central Illinois 
all his life. He had worked as a pipe fitter for a gas 
company for the past ten years. (Table 1.) There was 
no history of any tuberculosis contacts. A_ chest 
roentgenogram taken in 1944 was said to be negative. 
He was referred to the sanatorium as a case of moder- 
ately advanced tuberculosis. On admission he stated 
he felt well. He had a mild cough and raised some 
sputum in the morning, but he had never experienced 
hemoptysis. There was no history of fever, dyspnea, 
fatigue, night sweats or anorexia. He had lost about 
12 pounds of weight during the previous veat 

On physical examination he weighed 133 pounds 
and did not appear acutely or chronically ill. There 
were no lesions of the skin or mucous membranes 
The chest expanded equally. Rales were heard in the 
left apex. The heart was normal and the blood pres- 
sure was 152 mm. Hg systolic and 90 mm. He dias- 
tolic. There was no lymphadenopathy; the liver and 
spleen were not enlarged. 

The clinical and laboratory findings are shown in 
Tables um through v. The chest roentgenogram 
showed calcification and dense infiltration with cavi- 
tation in the left apex. (Fig. 135A.) Skin tests with 
tuberculin and histoplasmin were positive. (Table 1 
Only four of eighteen sputum smears showed acid-fast 
organisms, while all cultures of sputum for tubercle 
bacilli were negative. However, cultures for H. capsu- 
latum were repeatedly positive. The initial comple- 
ment fixation test was positive for histoplasmosis at 
a titer of 1:128. (lable v.) 

While in the sanatorium, the patient gained weight 
and continued to be asymptomatic. Because of 
localization of the histoplasma lesion to the left apex, 
surgical resection was advised. On May 16, 1956, 
a left apical posterior segmental resection was per- 
formed at the University of Chicago Clinics. Post- 
operative recovery was uneventful. A roentgenogram 
of the chest twenty-two months alter operation 
showed slight scarring in the region of the resection 
Cultures of the cavity wall were positive for H. cap- 
sulatum and negative for tubercle bacilli. After surgi- 
cal removal of the cavity the sputum became negative 
for histoplasma organisms and has remained so. The 
complement fixation test has fallen to very low titers, 
indicating that surgical removal of the focus of infec- 
tion has been achieved. When last seen in March 
1958, the patient was asymptomatic and working 
regularly. His weight was 138 pounds. The chest 
roentgenogram remained unchanged and continued 
to show only the slight scarring at the site of the 
resection. (Fig. 13B.) 


Case x. C. W.. a« fifty-two vear old white man. 
was admitted on October 29, 1955. He was born in 
Pana, Illinois, where he lived until the age of four- 
iecn. Since then he has lived in Macon Countw where 
he has been emploved as a printer all his working life, 
except for one vear when he worked for the railroad 
and another vear when he worked as a farmer. The 
only history of tuberculosis in the family has involwed 
hus mother-in-law. She has had tuberculosis of the 
hip, which is now inactive 

Frequent chest microfilms from 1949 through 1954 
had been reported normal. A chest lesion was first 
detected on a roentecnogram taken during a mas 
survey for tuberculosis at Decatur, Illinois, in the 
summer of 1955. At that time he had only mild 
latgue but was otherwise completely asymptomatx 
In particular, there was no chest pain, low of weight, 
anorexia, cough or expectoration 

On admismon, be appeared well developed, well 
nourished and not chronically Ul. Hie weight was 
159 pounds lhere were no lemons of the shin of 
mucous membranes; lymphadenopathy was not 
present. The chest was symmetrical. The percussion 
note was diminished over the Ieft apex, associated 
with bronchovesicular breath sounds and a few rales 
in the area. The heart cxamination revealed no 
abnormalities. The blood pressure was 130 mm. He 
systolic and 80 mm. He diastolic. The abdomen was 
solt and a scar in the right upper quadrant was 
visible, the result of a subtotal gastrectomy performed 
in March 1951 for adenocarcinoma of intermediate 
grade malignancy. The liver and spleen were not 
enlarged 

The clinical and laboratory findings are shown in 
Tables u through v. The chest roenteenceram 
revealed an inhitrative lesson with cavitation in the 
left apex. (Fig. 144A.) On admismon, tuberculosis was 
suspected. The skin test with tuberculin was mildly 
positive but strongly positive with histoplasmin. Re- 
peated cxamination of sputum for tubercle bacilli by 
smear and culture revealed no organisms. (Table rv.) 
On the other hand, cultures of sputum for HM. capeu- 
latum were repeatedly positive. The complement fix- 
ation test for histoplasma anubodies was positive at a 
high titer of 1:256. (Table v.) 

The patient was treated with bedrest in the sana- 
torium for a month but on November 28, 1955, he left 
against medical advice. He has been working stcadily 
in his print shop ever since and participates in bowhng 
regularly. He has had no symptoms except for a slight 
productive cough. His weight has remained constant 
since 1955. A chest roenteenogram, taken in February 
1957, showed left apical clearing, although the cavity 
has become more discrete. Sputum cultures were 
negative for H. capsulatum at that time. His most 
recent roentgenogram showed the well circumecribed 
cavity persisting in the left apex. (Fig. 14B.) The 
complement fixation test fell in uter as apical clearing 
occurred. However, the persisting lower but positive 
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feo 13. Case ee. Chest roentgenoerame:; A, approximately cight months before left apical posterior segmental resection 
choweng character of left cavitary lesion. B. twenty-two months after operation. There is no recurrence of the lesion; 


cheht «arrine «@ noted at the of resection. 


Feo. 14. Case « A and B, chest roentgeenograms taken at a two and a half year interval showing increasing discreteness 
of the left upper lobe cavitation but with some clearing of the infiltrate. 


uter would indicate comtinuine activity of the disease 
process within the more effectively walled-off cavity. 


Case « forty-cieht vear old white man, 
was adeutied on May 20, 1956. He was born in Coles 
County, located in central Illinois, where he lived 
ewentially all hes life, working as a gardener specializ- 
ing in tree planting and care. (Table 1.) He had been 
to California on several occasions. The last trip was 


1960 


during February and March 1956 at which time he 
became casily fatigued. He worked at an outdoor job 
in the San Joaquin Valley during that time. The only 
contact with tuberculosis was through a brother who 
died of this disease in 1929. He was referred to the 
sanatorium by a physician who discovered pulmonary 
lesions by roentgenographic examination on May |, 
1956. 

At the time of admission the patient stated that he 


~ 
Bz 
4 a 


15A 


158 


Fic. 15. Case x1. Chest roentgenograms. A, regular anteroposterior. B, planigram showing Lares infilts ative bemoan in 


the left upper lobe containing multilocular cavities. 


had not felt well since the summer of 1955 when he 
first noticed fatigue. During the past vear he had 
lost 8 pounds in weight. Through February and 
March 1956 fatigue became pronounced, and in 
April he had a febrile episode described as “flu.” The 
symptoms were cough productive of sputum, fever, 
night sweats and pain in the left side of the chest 
There was no hemoptysis. He saw no physician at this 
time. His diagnosis on admission to the sanatorium 
was far advanced bilateral tuberculosis. 


Fic. 16. Same case. Chest roentgenogram taken January 
7, 1958, showing healed left apical lesion with residual 
linear scarring. 


His weight was 117 pounds, as compared to 
125 pounds one year previously. He appeared chroni- 
cally ill. There were no lesions of the skin or mucous 
membranes. Chest expansion was cqual balatcralls 
1 here “as dullness per and 
rales were heard anteriorly and pemtervorivy ower the 
upper left lung field 
blood was 112 He “stale and 
He diastolic. There was no h mphadenupathy, and 
the liver and spleen were not enlarged 

The clinical and laboratory findings are shown in 
Tables u through vo The chest roentgeenogram showed 
bilateral apical infiltration, although more extensive 
on the left. (Fie. 154A.) A plamgram revealed a 
lated cavity in the left apex. (Pig. Skin 
with tuberculin and were poutive. A 


lhe heart was normal and the 


skin teat wae ortw are 
and cultures for tubercle bacilli were repeatedly oega- 
tive. Fiwe culoures ower « two-month perkal were 
positive for H capeulatum. (Table mw.) The 
ment fixation teat tor hastoplasme was 
positive in a scrum dilution of 1:16. (Table v.) No 
complement fixing antibodies wo coccidicidin have 
been present in the serum 

After being admitted to the the 
was started on antituberculous therapy comssting of 
streptomycin and INH. However, he left the sana- 
tormum against medical advice alier a short He 
moved to California in January 1957 and returned to 
Coles County, Illinois, four months later. He had 
received no urcatment or cxamination until he was 
seen again in the Sanatorium Clinic on January 
1958. His only complainus were sight cough produc- 
uve of sputum and mild dyspnca. His weight was 
12946 pounds, although he had weighed as much as 
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1M pounds after leaving the sanatorium in 1956. His 
alcohol intake had been notable, however 

The chest roentgenoeram taken in January 1958 
(Pig. 16) showed a striking change. Only light fibrous 
infiltration remained in the right apex; the left apex 
showed only linear scarring. There was complete 
dappearance of the extensive cavitation and infiltra- 
tem prevent previewsdy. His complement fixation titer 
had fallen to 1:2, compatible with healing of the 
« 


Cae xe C.. @ wear old white man, 
was adeutied on September 19, 1956 Except for 
bee f prt wads of ving im Arizona, lexas and 
192° health reasons, he had remained 
entirely in Pawvette, Christian and Macon Counties, 
able 

J hue patient wae wen in the Sanatorsum Clinic 
wm Jume 1943 at which time the tuberculin skin teat 
was postive, and the chest roentgenogram was inter- 
preted as showing mu<ierately advanced cavitary 
teaberte he demed rApesure to any one 
with thee he gave a hestory of hemoptysis and 
par bey ing 1°27”. In Neowember 1927, at the 
of twenty-nine, he had suffered a severe pulmonary 
while husking corm. He continued to 
cough and feel weak, and had blood-streaked sputum 
again in 194 and 1936. Following an cpisode of 
pieural pain. cough and cxpectoration in 1940, a 
rucnigenegram was taken by hie physician and the 
clhag tw mee of tuberculoss wae entertamned hie 
at fee there months during which time he 
gained weielht. L pen returning to work he lost 
weight and continued to have right pleural pain 

June 194). wae to the 
best left aver on September 20, 
1345 dering theee cultures for 
tuhercle bactlli and funei were negative. Pneumo- 
thorax treatment wae earted but was discontinued 
of extemuve adheworm. \ roentgenogram of 
the chest fileotse infiltration with 
cavitation m the upper lobe of the right lung. (Figs 
and Because of repeated hemoptysis, he 
finally commented to enter the sanatorium for a de- 
tatled ev 

on Sepeember 19, 1956, history 
rewealed that he had worked as « janitor and laborer 
toe the past fiwe wears. He had had three episodes of 
severe on September 5, 4 and 5 and again 
om the dav before admimion. He complained of some 
lath@ue at the end of the dav. There were no night 
wweate of bewer 

The physical examination revealed a well devel- 
oped, well nourished man who did not appear ill. 
He weighed 179 pounds. There were no lesions of 
the shin of mucus memiwance. The chest showed 
dimnnied pereusmon over the right apex, and 
amphors breath were heard in the upper 
third of the right side of the chest. The heart rate 


19760 


was 92. The blood pressure was 134 mm. Hg systolic 
and 72 mm. Hg diastolic. There was no local or 
generalized lymphadenopathy. The liver and spleen 
were not palpable. 

The clinical and laboratory findings are shown in 
Tables u through v. The tuberculin and histoplasmin 
skin tests were positive. The sputum cultures were 
negative for tubercle bacilli but positive for histo- 
plasma organisms. (Table rv.) The complement fixa- 
tion test for histoplasmma antibodies was positive in 
serum dilutions of 1:16. (Table v.) Compared with 
previous roentgenograms, there was a small increase 
in the size of the cavity in the apex of the right 
lung. (Figs. 18A and 18B.) A diagnosis of pulmonary 
histoplasmosis with cavitation was made. Because of 
the repeated hemoptysis, an upper right lobectomy 
was recommended. 

The patient entered the University of Chicago 
Clinics on October 28, 1956. Cultures of the sputum 
were again negative for tubercle bacilli but positive 
for H. capsulatum. Skin tests were positive with 
histoplasmin and tuberculin but negative with 
blastomycin and coccidioidin. The blood findings 
were similar to those of the sanatorium admission 
shown in Table m. On November 2, 1956, an upper 
right lobectomy was performed. The patient made a 
good recovery, except for residual paralysis of the 
right diaphragm. Repeated cultures of the sputum 
were negative for tubercle bacilli and H. capsulatum 
following removal of the lesion. Cultures of the con- 
tents and wall of the cavity were positive for H. cap- 
eulatum but negative for tubercle bacilli. 

One year after surgical resection this patient con- 
tinued to have considerable reduction in pulmonary 
function and was unable to work. Further follow-up 
has been extremely difficult. The complement fixation 
test continues to be positive but has fallen gradually 
in titer. The last chest roentgenograms, taken in 
November 1957, showed no evidence of the cavitary 
lesion. There was fibrous infiltration and thickening 
of the pleura in the right apex. Paralysis of the right 


diaphragm was present. 


Case xm. P. E., a fifty year old white man, was 
admitted on November 16, 1956. He was born and 
has lived all his life in Piatt County located in central 
Lilinois. (Table 1.) His only occupation had been that 
of a farmer, raising chickens along with livestock and 
erain. He gave no history of exposure to tuberculosis, 
although he drank raw milk from his cows. Biannual 
chest roentgenograms had‘been obtained in mass 
surveys for tuberculosis by this patient since 1948. 
These had been reported as normal until June 1956 
when a pulmonary infiltrate was detected. A repeat 
chest roentgenogram in October 1956, again demon- 
strated a left apical infiltrate. Several sputum exami- 
nations for tubercle bacilli were negative. He was 
referred to the sanatorium for admittance. 

On admission, the patient was completely asympto- 


upper lobe. 


Fic. 17. Case xu. Chest roentgenograms. A, regular anteroposterior. B, planig¢ram showing cavitary Inston in rete 


Fic. 18. Same case. Chest roentecnograms. A, regular anticroportcr hs plane; am taben thetren 
vears later showing enlargement of the cavity, but essentially no total changer om the character of the neht apecal bowen 


matic except for a slight productive cough. He denied 
fever, sweats, dyspnea, fatigue or chest pain. His 
weight was 182 pounds, as it had been for the past 
ten years. The diagnosis on admission was minimal 
active pulmonary tuberculosis, although histoplasmo- 
sis was seriously considered. 

Physical examination revealed a healthy white 
man. There were no lesions of the skin or mucous 
membranes. The lung fields were clear. The heart 
was normal. The blood pressure was 128 mm. He 
systolic and 70 mm. Hg diastolic. There was no 
enlargement of lymph nodes, liver or spleen. 

The clinical and laboratory findings are shown 
in Tables u through v. A chest roentecnogram 
showed an infiltration in the left apex without cavita- 
tion. (Figs. 19A and 19B.) The histoplasmin and 
tuberculin skin tests were positive. Repeated attempts 
to demonstrate tubercle bacilli in the sputum were 
unsuccessful. (Table tv.) H. capsulatum, however, 


was isolated readily. The complement fixation tem 
was positive for antibodies to HM. capsulatum at 
Z dilutwon Table +.) bor oe at 
eorved for dave in the sanatormum, be wae 
tre ated ith becire well Are age thet apy 
consisting of streptomycin, PAS and INH. On Jane- 
ary 12, 1957. he was diechareed with a diagnos of 
active histoplasmeaoss 

He periormed hes usual activities im & 
tine manner throughout the examumer of 1957. He felt 
well and was completely asvmptomatx brequent 
rocntgenograms showed the apecal infiltrate to be 
unchaneed, until the fall of 195° when cavitation 
frankly occurred and increased in eer. (Fig. 2.) 

The patient was admitted to the U niweruty of Cho- 
cago Clinics on February 26, 1958, for surgical reero- 
tion of the cavitary histoplawna infection. Intra- 
venous amphotericin B was administered for cight 
davs before surgery, the dosage being imercawd 
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19. Cae Chest A, regular 
plameram ive months Later showing 
ft apetal ate without av 


omg. per dav. The administration of benadryl and 
helped to keep manifestations ade- 
quately reprewed. It i remarkable that daily sputum 
culeures which had been strongly positive for H. 
capeulatum became absolutely sterile several days 
alter thevapy with amphotericin B* had been insti- 
tuted. On March 12, 1954, @ resection of the left 
apical pesteriog segment was performed by Dr. 
Willem Adame The use of amphotericin B had 
to te dicontinucd postoperatively because of 
fewer and shaking chilkh. A pneumothorax and 
pleural eflusion necewmitating repeated thoracenteses 
complicated the recowery period. However, the 
patient was dmchargrd on the seventeenth post- 
operative day. Culeures of the cascous material 
within the cavity grew out only a few slow-growing 
rather atypecal colonies of H. capsulatum. Repeated 
sputum cultures for fungi and tubercle baci were 
negate 

The patient has resumed his normal farm chores 
amd teeke wery well. A recent chest roentecnogram 
showed complete resorption of the pneumothorax 
and cflusion and re-expansion of the left lung. The 
complement fixation test for histoplasma anti- 
bheciies has remained unchanged at 4 low titer of 1:4. 
(Table wv.) 

the courtesy of E. R. Squibb & Co 
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Fre. 20. Same case. Chest roentgenogram fifteen months 
later showing discrete left apical cavitation. 


ANALYSIS OF CASES 


Findings on Admission. All thirteen patients 
were white and more than forty-five years of age 
when they first came under observation. 
(Table 1.) Their ages ranged from forty-seven 
through seventy-five. Twelve were male and 
one was female. Their past or present occupa- 
tions neither appeared to play a particular part 
in their illness nor pointed to a specific diagno- 
sis. However, five patients had engaged in farm- 
ine or gardening activities. All but one were 
thought initially to have pulmonary tuberculo- 
«ss. Seven were brought to medical attention 
through mass surveys for tuberculosis. Two were 
referred by Tuberculosis Boards, and four were 
referred by their private physicians. All thirteen 
patients were born, lived and worked in central 
Illinois most of their lives. Central Illinois is 
located in the geographic area of the United 
States in which histoplasmin sensitivity is high. 
A previous study by Beadenkopf et al. has shown 
that over 75 per cent of high school students in 
Macon County, Illinois, reacted in a positive 
manner to histoplasmin skin test antigen [4]. 

A list of symptoms at the time of admission to 
the sanatorium is shown in Table nu. Subjective 
findings, such as fever, sweating, chills, fatigue 
and malaise, usually associated with a pulmo- 
nary infectious process, were not remarkable in 
these thirteen cases. Four patients (Cases ll, Ix, x 
and xi) were, in fact, considered to be asymp- 
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tomatic. Cough, productive of variable quanti- 
ties of sputum, was present in all patients. The 
sputum was purulent in five cases. Only two 
had frank hemoptysis while three others had 
blood-streaked sputum on occasion. Foul-smell- 
ing sputum, characteristic of putrid abscesses 
of the lung, was not characteristically present. 
Progressive debilitating symptomatology was 
not the rule, occurring in only three persons 
(Cases 1, and v). 

Physical examination and history, as shown in 
Table m1, revealed varying degrees of weight loss, 
ranging from 0 to 25 pounds. Symptoms com- 
patible with the final diagnosis of histoplasmosis 
had been present for variable periods, ranging 
from one month to as long as sixteen years, 
before the patients were seen at the sanatorium. 
In all but three cases there was a history of con- 
tact with tuberculous individuals. Multiple ex- 
posures were notable in three cases. None of the 
thirteen patients had evidence of systemic in- 
volvement. Lymphadenopathy and hepato- 
splenomegaly were not present. The red blood 
cell counts and hemoglobin determinations were 
generally normal; only one patient (Case vin) 
was somewhat anemic. The red blood cell 
sedimentation rate was moderately clevated in 
all but two cases. The white blood cell counts 
were usually normal or only slightly elevated. 
The urine examinations were within normal! 
limits in all cases. Chest roentgenograms showed 
varying degrees of unilateral or bilateral pulmo- 
nary infiltration and cavitation which simulated 
tuberculosis. Hilar and, or peripheral calcifica- 
tions were noted in all cases. 

It is shown in Table rv that the skin tests with 
tuberculin were positive in all but one case. 
However, examinations of the sputum for 
tubercle bacilli were repeatedly negative, except 
for occasionally positive smears in two cases. In 
none was the sputum positive for tubercle bacilli 
by culture or guinea pig inoculation. 

Table tv also shows that all thirteen patients 
reacted in a positive manner to the histoplasmin 
skin test (100 per cent). Sputum examinations 
by direct culture or mouse inoculation were 
repeatedly positive for H. capsulatum in all! 
cases. The complement fixation test for histo- 
plasma antibodies was positive in all but one 
case (Case ut). During the five years of observa- 
tion in this case there was no change in the 
cavitary lesion which might suggest activity of 
the lesion; there was, however, evidence of cal- 
cium deposition in the wall of the cavity com- 
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patible with healing. All the complement fixing 
antuubody titers were only mildly or moderatel 
clevated. Significance was attached to ewen the 


initial, 1:2 serum dilution of histoplasma 
anubodiecs 
Follow-up. Since all these individuals, cacept 


one, were thought at first to have tuberculosis, 
they were treated for such in the sanatorium 
over varying periods of ume. All gained weight 
and had reduction in the amount of sputum 
expectorated daily. All the patients, with the 
excepuion of four (Cases u, mt, x and x1) have 
been productive of sputum from which H. cap- 
sulatum could be casilvw and molated 
throughout the course of thar illness. Same of 
these patients have shown if thease 
pulmonary lewons. Others have remained sta- 
fluctuated brit oon calc amd 
regression of the lowon. As an 
patient (Case x1) has had complicte healing of 
this cavitary lesion recently 

Two i¢ ascs V amd wu), dic m 
December 1956, the former from artcrmnclerotx 
heart disease and the latter probably from a 
cerebrovascular accident. One patent (Case rv) 
has shown marked progresave catenson of has 
lesions associated with masive hemoptyes and 
profuse quantities ofl cap clash 
One patient (Case 1) died as a result of a @actrx 
hemorrhage twenty dave after lobectomy. Tew 
patients (Cases un and vi) are clinically well at 
present, but the positive complement fixation 
titers indicate that the discase process im thx 
lungs is still active. Four others (Cases vu, rx, 
xu and xm) have apparently been cured in 
lobectomy, as indicated bw aleence of the lesan 
by rocntgenographic cxamunation, negative cul- 
tures, improved physical state and complement 
fixation titers falling toward the newative. Onh 
one patient (Case Xi) was treated with am- 
photericin B before surgical resection, resuliune 
in presurgical sterilization of his sputum 
Another pauent (Case x) has been asymptomatx 
and has had some clearing of his pulmonary 
lesion, and falling of the complement fixation 
tutcr without specific therapy. One patient 
(Case vin) has a unilateral lesson which was 
thought to be suitable for resection, but he 
refuses to have anything done because of hix 
age. 

From the data in Table v, the complement 
fixation test is demonstrated to be an excellent 
procedure for the diagnosis and prognosis of 
chronic cavitary histoplasmosis. With the cx- 
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ception of one patient (Case mt) all had signifi- 
cant antibeaxhes to the whole ycast histoplasma 
antigen. The most notable feature was the 
perseting, plateau-pattern of complement fixa- 
tion antilexly titers when chrome discase cx- 
temled ower a few months to as long as cight 
amd a half wears. The clevation of the titer was 
mt generally senificant. Surgical resection of 
the unilateral levion im three cases (Cases vi, 
x, and xu) produced a rather prompt drop in 
antibexdy titer. This is comparable to the course 
of acute histoplasnows which heals spon- 
tancously. Spontancous healing of cavitary dis- 
case, as demonstrated by falling complement 
fixation titers in Cases x and x1, scems likely. 


REVIEW OF THE LITERATURE 


The thirteen cases of chronic cavitary histo- 
plasmosis presented in this paper closely resem- 
ble the seventy-three cases which have been 


previously described in detail [25,28,30,55-85). 
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Taste vir 
7“< AND BRACE OF REPORTED AND AUTHORS CASES 
OF CAVITARY HMISTOPLASMOSIS—-EIGHTY-SIX CASES 


Male Female 
Cases 
White Negro | White | Negro 
| | | 
Authors’ | 0 


The age ranges are shown in Table v1, empha- 
sizing the fact that this is an adult form of histo- 
plasmosis, limited to the older age group. Eighty 
per cent of the patients were over forty years 
of age. Table vit demonstrates the predominance 
of the disease in the white male population. The 
infection occurred approximately nine times 
more frequently in males than females. Only 
three patients, two males and one female, were 
Negroes. At least a fourth of the patients were 
farmers or worked with the soil. The great 
majority were residents of the endemic area for 
histoplasmosis. The remainder had served tours 
of duty in Panama or South America. The dura- 
tion of illness before coming under observation, 
shown in Table vin, ranged from one month to 
thirty years. 

As seen in Table rx, seventy-three of eighty- 
two patients tested (90 per cent) gave a positive 
skin test with histoplasmin. The usefulness of 
the histoplasmin skin test as a clinical tool in 
the cavitary form of histoplasmosis is much more 
substantial than indicated by the 23 per cent 
non-reactors noted in a series of cases reported 
previously [37]. Only forty-two of seventy-nine 
tested (53 per cent) were tuberculin-positive. 
Of the total number of patients, thirty-eight 
(44 per cent) gave positive skin tests to both 
histoplasmin and tuberculin antigens. The 
organism, H. capsulatum, was isolated in all 
cases, cither by direct culture of the sputum, 
biopsy, surgical or autopsy specimen, or was 
identified microscopically in tissue. Tubercle 
bacilli were cultured from eleven of the eighty- 
six patients, thus indicating a dual infection in 
8 per cent of the cases. The complement fixation 
test was positive for histoplasma antubodies in 
sixty-one of the seventy-five patients (81 per 
cent) in whom it was performed. 


TABLE 
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SKIN TESTS, CULTURES AND SEROLOGY ON REPORTED AND AUTHORS CASES OF CAVITARY 


HISTOPLASMOSIS OOMBINED 


CASS 


Skin cots 

H 

Positive . 73 4? | 
Negative 9 37 11 
Not done 4 | 7 4 


Presence of 


met 
be 
le 
19 


* Sputum cultures, 68; biopsy or surgical cultures, 15; autopsy cultures, |; organem 2 


TABLE X 
LOCALIZATION OF LESIONS IN REPORTED AND 
AUTHORS CASES OF CAVITARY HISTOPLASMOSIS 
EIGHTY-SIX CASES 


Right Left 


Cases Upper Upper Bilateral Other 
Lobe Lobe 
Reported. . 23 19 29 tg 
Authors’... 5 5 T 
28 24 32 2 


* Right lower lobe. 


The localization of the pulmonary lesions is 
shown in Table x. The preference for the upper 
lung fields and bilateral involvement in chron 
histoplasmosis is remarkable. More than one- 
third of the patients had bilateral infiltration 
and cavitation. Thirty-four of these patients 
were subjected to a right or left upper lobectomy 
or segmental resection, as shown in Table x1. 
All but seven of the thirty-four were cured or 
improved. Of those showing no improvement, 
one had recurrence of a cavity and the other 
two had bilateral involvement with histoplasmo- 
sis or tuberculosis. The four deaths were due to 
postoperative complications, three of these 
deaths occurring in the fifty-five to sixty year 
old age group. 

Complete histories concerning symptoms and 
findings were not adequately given, but weight 
loss, fatigue, dyspnea, weakness and productive 
cough were frequently mentioned. Blood exami- 
nations, although rarely recorded, were gener- 
ally normal. Sedimentation rates were slightly 
to moderately elevated. 


lane 


Nut 
ar 
25-29 Z 
vw 2 
4 
40-44 2 23 
45 49 4 
85 4 
otal 25 2 4 


"All postoperative deaths: hemorrhage, pulmonary 
embolam and gastrountestinal bbercling 

Recurrence ol cavitateot 

had bilateral ome 


Only five of the total number of patients have 
had dissemination of the discasc from the chronx 
cavitary lesions, resulting in death. Lack af 
proper follow-up makes it unposible to gauge 
accurately the regremive, state or progremive 
nature of the chronic lesion in cach case. How- 
ever, the discase is certainly not altogether a 


progressive onc. 
OOMMENTS 
The pathogenesis of active cavitary pulmo- 
nary histoplasmosis is not clear. The great 


majority of patients reported on in the litera- 
ture, as well as those in this ecrics, lived in the 


geographic arca of high histoplasmin sensitivity. 
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Thus they most likely acquired their sensitivity 
or 4 primary infection at an carly age. From 
the available evidence, non-fatal primary pul- 
monary infections heal completely, resulting im 
eradication of the organiwm from the lesions. 
Some authors have comexiered the cavitary 
cases described in this report to be reactivation 
histoplasmowus, such as w seen in tuberculoss 
However, there is no evidence that pulmonary 
hustoplasmess, once healed by hbrosis and calci- 
feation, becomes reactivated. Reinfcction is the 
more plaunble explanation. All these persons 
have had an opportunity to become reinfected 
from an environmental source and most of them 
bear evidence of primary calcified lesions in the 
hular arca. 

Many patients with cavitary histoplasmosis 
have aheo been shown to have active pulmonary 
tuberculous, the histoplasma fungus being con- 
sidered a secondary invader. Which infection 
occurred first cannot be determined in many 
cases. The tuberculosis sanatorium has been the 
usual destiny of patients with newly discovered 
cavitary histoplasmosis, misdiagnosed as tuber- 
culows, thus posably inviting infection with the 
acid-fast bacillus. Secondary, necrotizing cxuda- 
trve histoplasma lesions can explain the cavita- 
thon seen in most of these persons. 

Treatment of pulmonary cavitary histoplas- 
moss with chemotherapeutic agents and anti- 
biotics has been disappointing (%). Further 
studics with a number of specific agents appear 
warranted. A favorable effect on the course of a 
few human infections and experimental infec- 
viens in animals have been reported with sulfon- 
amides, ethy! wanillate, beta-dicthvlaminoethy! 
fencholate, nystatin, diwulfiram and a chemical 
bistertiary amine (amehbackic) alone or in 
combanation with other drugs. 

The most promising therapeutic agent at 
present is amphotericin B. The use of amphoteri- 
cin B combined with the surgical removal of the 
localized cavitary lesion provides the patient 
with the best therapy available. Surgical inter- 
vention alone offers promise of cure in carefully 
selected unilateral lesions. 


SUMMARY 


The clinical and laboratory characteristics of 
thirteen patients with chronic active pulmonary 
histoplasmosis are described. They were all 
initially considered to have tuberculosis; and 
indeed the rvocntgenographic findings and 
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clinical manifestations are indistinguishable 
from tuberculosis. 

Treatment in selected cases, as in tuberculo- 
sis, Can be successfully carried out by surgical 
resection of the lesions. With the exception of 
amphotericin B, drug therapy has not been 
proved effective in patients with bilateral 
cavitation. 

In areas of high endemicity, physicians and 
health workers should be alerted to the fact 
that many cases of histoplasmosis may be found 
in tuberculosis sanatoriums. 


ADDENDUM 


Since this paper was submitted for publica- 
tion, several notable presentations of cases of 
chronic pulmonary histoplasmosis have ap- 
peared in print. Takaro et al. [87| reviewed five 
cases of cavitary disease, four of which were 
treated with surgical resection and the other 
with thoracoplasty. Only one of these patients 
died following resection. It was necessary to 
perform pneumonectomy on one patient for 
combined histoplasmosis and tuberculosis. The 
four patients surviving surgical therapy were 
considered cured. 

Ninety patients with chronic pulmonary 
histoplasmosis, seventy-cight of whom revealed 
cavities by roentgenographic examination, were 
presented by Rubin et al. (88). Many of these 
cases, which have previously been reported in 
detail, are included in our review. Surgery was 
performed upon a total of nineteen patients. 
The disease proved fatal to sixteen patients, 
four of whom died following surgery. Thirteen 
per cent of the patients were proved to have 
beth tuberculous and histoplasma infections. 
The histoplasmin skin tests were negative in 20 
per cent of the cases, and negative serological! 
reactions persisted in 9 per cent of the cases. 

Eight additional patients with chronic cavi- 
tary histoplasmosis resembling tuberculosis were 
reported by Conrad et al. [89]. All but one of the 
patients demonstrated positive serologic tests 
for histoplasmosis. Successful surgical resection 
was performed upon two patients. Another 
patient died, although a course of amphotericin 
B had been administered. Since a diagnosis of 
tuberculosis was originally made on the majority 
of these patients, antituberculous therapy had 
been given to six. 

In our own studies, two of the patients (Cases 
tv and v1) with bilateral cavitary disease have 
maintained constant complement fixation titers 


27 


8 


of 1:64 and 1:32, respectively, for an additional 
vear. (Table v.) The remarkable regression and 
healing of the cavitary disease in Case x1 has 


been further substantiated 


by the negative 


complement fixation test obtained since this 
paper was written. 
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The Postpneumonectomy State’ 
Climcal and Physiologic Observations in Thirty-Six Cases 
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M. Hompnreeys, Eowis T. Lone, 
and Antuur F. Remann, 


Chicago, Illinois 


any studies have been reported concerning 
M the effects of extensive pulmonary resec- 
tion on the anatomy and physiology of the 
remaining lune. Most of these studies have been 
concerned with the carly postoperative period 
/ 3 of have strewed one particular aspect of the 
physiologic status |2.4). In other instances, pa- 
tients had heen subjected to surgery during 
childhood (5-7), and there is reason to suspect 
that such Cases are not comparable tO pnheumne- 
nectomy in the adult (&-//). Only a few cases 
have been reported in which extensive studics 
were carried out many vears alter the perform- 
ance of pneumonectomy in adult life. 

The present review of clinical and physiologic 
fixdings in thirty-six postpneumoncctomy pa- 
tients was undertaken to define more clearly the 
abnormalities to be expected alter extensive 
pulmonary resection and to determine those 
factors which lead to an occasional unsatisfac- 
tory physiologic result. It was hoped also that 
knowledee of the normal regulation of lung 
function might be furthered by observing the 
effects of removal of half the functioning lung. 


MATERIALS AND METIIODS 


Caw Maternal. Thirty-six postpneumonectomy pa- 
tients seen in the Pulmonary Function Laboratory of 
the University of Chicago are included in the present 
report. Ten patients were studied during their first 
postoperative year. The remaining twenty-six were 
cxamined at least two vears after surgery, and sixteen 
were examined five or more years after pneumo- 
nectomy. All patients had been subjected to pneumo- 
nectomy during adult life. Subjects studied are not 
necemaniy a random sample of postpneumonectomy 
patients. The series is weighted toward subjects with 
restriction in exercise tolerance 


Pulmonary Function Tests. Routine spirographic 
determinations were obtained in all cases, including 
the vital capacity, first second vital capacity and 
maximal mid-expiratory flow {/2|. The maximum 
breathing capacity was determined by the closed 
circuit method, utilizing a 13 L. Collins Respirometer. 
Normal values were determined on the basis of 
Baldwin's equations | /3) 

The residual volume was determined by a modifica- 
tion of the Darling open circuit technic [//), and 
normal values for the residual volume and total 
lunge capacity were determined from the following 
ratios found applicable in our laboratory: for age 
croups fifteen to thirty-four, thirty-five to forty-nine, 
fifty to sixty-four, and over sixty-four, the predicted 
values of VC: TLC were taken as 0.8, 0.75, 0.65, and 
0.6, respectively. A nitrogen washout curve was ob- 
tained using a nitrogen analyzer (Waters Corporation) 
and the uniformity of ventilation was assessed by 
determination of the pulmonary clearance delay, us- 
ing a modification of the method of Fowler et al. 
15). In this modification, end tidal nitrogen values 
were used instead of integrated single breath curves. 

Arterial oxvgen saturation was determined with a 
comtinuously recording car oximeter |/6]. Routine 
determinations were made with the subject at rest 
breathing air and then breathing oxygen, and during 
exercise while breathing room air. Exercise consisted 
of stepping up and down a 9 inch step thirty times 
over a period one and a half to two minutes. 

The pulmonary diffusing capacity was measured 
by the modification of the Krogh breath-holding 
technic described by Forster et al. [77], and reported 
values represent an average of two or three determina- 
tions for each subject. All determinations were made 
with the subject at rest; attempts to measure the pul- 
monary diffusing capacity during exercise were 
unsuccessful in these patients, utilizing the breath- 
holding method. 

Cardiac Catheterization. Twenty-three patients were 
hospitalized for cardiac catheterization. Since cathe- 
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Case No. 


Who 


6 


9 
10 


Average 


13 


Average 


Average 


TABLE 1 
CLINICAL DATA 
Age at ... Age at Vears 
| Side of Operative Associated 
Sex Surgery | Study Post- 
\vr.) uprerative 
Group A 
M 53 kk Abscess None 53 mo 
M 56 Carcinoma None ? mo ASHID 
M 52 L (Carcinoma None 52 lidave None 
M 56 R (Carcinoma None 47 7 me Nane 
M 52 Carcinoma None 53 ve Non-pulmonary 
\ASHD 
40 kK Metastatic None 4] me Non-pulmonary 
carcinoma 
of breast 
I 51 R Carcinoma Dhoracoplasts 5] ime None 
M 66 L Carcinoma Resection of 1? dave Non-pulmonary 
chest wall! tte 
M 50 Carcinoma None lidavse None 
M 53 R (Carcinoma 53 ne HCVD 
| 
| 53 53 4 mo 
Mf | 18 a (Cystic disease None 25 . None 
34 Tuberculosis None 47 Nome 
4% 
f 
I 40) R luberculosis I hor ac oplasty 44 Nome 
M 6 Adenoma Thoracoplasty 4. Kheumatx heart 
M 56 Carcinoma None 65 None 
36 R Adenoma None . None 
M 42 K (Carcinoma None 4° 7 None 
x0 Adenoma | None 9 None 
M 39 R (Carcinoma Theor ac oplasty 45 
M 59 R Cystic disease None Nate 
M 54 K Abscess None 57 4.5 
M 55 R Carcinoma None (A) 5 Nome 
M 63 Kk (Carcinoma None 65 2 
M 49 KK (Carcinoma None 52 5 None 
M 50 Carcinoma Nonc§ 7.5 None 
45 54 
Croup 
M 43 R (Carcinoma Perwardectoms ae Kecurrent 
asthmatec 
M 59 L Carcinoma | None 7} | 2 HCVD, ASHD 
iM 47 R (arcinoma Thoracoplasty 63 13.5 
M 59 L. Carcinoma None 62 5 Tuberculoss of 
| trmaming lung 
M 60 K (Carcinoma (4 4.5 None 
| 
| 54 62 
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Taste t (Continued) 
CLINICAL DATA 


| | | 
Side of | Operative Associated Age vom Associated 
Case No Sex | Surgery | | Study Post- 
ve.) | | hagnosis | Surgery (yr.) Operative 
| 65 I. Carcinoma Resection of 68 Pulmonary 
chest wall metastases 
‘4 ‘I 45 kK Carcinoma None Aortic stenosis 
| 45 (Carcsnoma None 36 11 None 
| 67 I. Carcinoma None 74 7.5 None 
Wwerace fe all 


ASHD Artericncierotic heart disease. 
HOVE) = Hypertensive cardiovascular disease. 


terization of the pulmonary artery was not technically 
im all sulyects, right heart systolic pressures 
are reported. Pressure measurements were made with 
a Statham strain gauge and Grass polygraph recorder. 
Miter obtaining the right heart svstolic pressure with 
the patient in the supine position, the subject was 
asked to exerciee bw bicveling against a resistance for a 
three- to five-minute period. Unfortunately, the 
severity of exertion was not well controlled during the 
carly part of the study. Cardiac output was deter- 
muned simultaneously with the pressure measurements 
im twelve patients; arterial and venous blood gases 
were determined by the Van Sivke technique [75%), 
and cardiac output was calculated by the direct Fick 
method 

end Patheloen Studer. A chest roentgeno- 
eram and clectroe ardioeram were obtained routinely 
In tem cases repeat clectrocardiograms were taken 
during exercise and while breathing oxveen. Exercise 
tolerance was determined on the basis of history and 
patients were arbitrarily divided into five groups. 
Group A consists of ten patients studied within 
their first postoperative year. The remaining twenty- 
six patients were studied more than two years after 
surgery and have been divided into four groups on 
the basis of exercise tolerance: group B contains 
three patients who denied dyspnea even on moderate 
exertion. Group C consists of fourteen patients 
who complained of mild dyspnea on moderate 
exertion but who experienced no limitation of 
their normal activities. Group D contains five 
patients with meaderate respiratory distress on 
exercise, and group FE includes four patients with 
dyspnea at rest. Physical characteristics and operative 
diagnosis for all subjects are recorded in Table t. Cases 
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are arranged alphabetically within the various groups. 

Surgical specimens obtained at pneumonectomy 
were reviewed by one of us (E. M. H.) without prior 
knowledge of clinical results. Particular attention was 
directed to the state of those portions of lung not 
involved by the primary disease. In this way, some 
indication of an underlying chronic lung disease might 
be uncovered, especially in regard to emphysema and 
diffuse fibrosis. 

OBSERVATIONS 


Results of physiologic and clinical studies are 
summarized in Tables 1, u and mt. Review of 
surgical specimens obtained at pneumonectomy 
revealed the findings listed in Table rv. This list 
is incomplete since areas free of primary disease 
could not be found in some specimens, and 
pathologic matcrial was not available for review 
in several instances. 

Group A. These ten patients, studied during 
their first postoperative year, have not been 
tabulated in relation to exercise tolerance since 
dyspnea is difficult to evaluate during this early 
period. The average total lung capacity for 
these patients is 59 per cent of predicted, only 
slightly greater than that predicted for a single 
remaining lung. The residual volume is con- 
siderably elevated compared with the small 
vital capacity, and the RV: TLC ratio is, there- 
fore, moderately increased. Expiratory slowing is 
absent or slight. The maximum breathing 
capacity is reduced considerably in all group A 
patients studied. No significant abnormality in 
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the distribution of inspired gas is noted in the 
nitrogen washout curves obtained, and arterial 
oxygen saturations at rest and on exertion are 
normal! in the few patients studied. The pul- 
monary diffusing capacity is reduced to about 
50 per cent of predicted values and in one case 
(Case 3) to approximately 50 per cent of the 
preoperative level. Cardiac catheterization was 
performed in only two patients in this group; 
both show a normal resting right heart svstolic 
pressure and a moderate rise in pressure 
with exertion. Roentgenograms reveal slight to 
moderate overinflation of the remaining lune, 
except one patient (Case 5) in whom the over- 
inflation is marked. Electrocardiograms reveal 
abnormal P waves in two patients, one with 
a normal right heart systolic pressure. 

Groups B and C. The average age of these 
patients with normal or nearly normal exercise 
tolerance more than two years after pneumo- 
nectomy is somewhat lower than for the series as 
a whole, both at the time of surgery and at the 
time of study. Nine of these seventeen patients 
were operated upon for pulmonary carcinoma, 
the remainder for non-malignant disorders 
Two patients show auscultatory evidence of 
valvular heart disease, but in neither instance is 
there cardiomegaly or symptomatology referable 
to the cardiac disease. The total lung capacity is 
definitely higher in this group than in group A 
due to an increased vital capacity. The residual 
volume is only slightly higher than in group A; 
thus, the RV: TLC ratio is lower, only slightly 
above the expected value for the age group 
studied. Expiratory slowing is either absent or 
slight except in two instances, and the maximum 
breathing capacity, although reduced, is slight, 
higher than in the early postoperative group. 
The delay in pulmonary clearance of nitrogen is 
within normal range in most patients studied. 
Considering the age of the patients, only two 
subjects (Cases 11 and 13) reveal an abnormal 
degree of non-uniform ventilation. These two 
patients show the greatest overinflation of their 
remaining lung, and both reveal herniation of 
lung across the mediastinum. It seems possible 
that mechanical factors within the thorax pre- 
vent normal intrapulmonary gas distribution. 
Over-all emptying of the lung is not impaired as 
manifested by an RV: TLC ratio of only 24 per 
cent in Case 11. 

Arterial oxygen saturation at rest is normal in 
the nine patients studied and reveals no signifi- 
cant fall on exercise in seven (a fall of less than 
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2 per cent is within normal limits in this labora- 
tory). The borderline decrease in arterial oxygen 
saturation on exertion in two patients (Cases 14 
and 23) is dithcult to interpret, although in one 
patient (Case 235), there is a particularly low 
pulmonary diffusing Capacity 1 he pulmonary 
diflusing capacity is close to predicted in only 
one of nine patients studied, this was the young- 
cst sulbyec tin the entire series. Two other otal ts 
show pulmonary diffusing capacities near the 
lower limit of normal; the remaining 4x pa- 
tients reveal definitely reduced pulmonary 
diffusing capacities, averaging about half the 
predicted valuc. The resting right heart systole 
pressure Was determined in fourteen imstances 
It is above 25 Hie toast shane 45 in} 
only two. In each sulnect there wo a definite ri 
in pressure on exertion, with recorded valucs as 
high as 86 mm. He 

The electrocardiogram normal in nine ol 
sixteen patients Non-sper it wave almormalh- 
ties are noted in two | wo other paticnts res cala 
pattern consistent with left ventricular hyper- 
trophy. A right bundle branch block is noted 
once in association with a prolonged P-R interval 
in a patient with physical findings of sort 
stenosis. Abnormal P waves are noted in three 
subjects and this abnormality i not correlated 
with the right heart svstolx pressure 

Lung size as judged radiographically corre- 
laicd only crudely with total lung capacity 
determinations. Herniation of the lune across 
the mediastinum was noted in three instances, 
two of which are shown in Figure 1. These ab>- 
with massive overinfiatuion of their remain- 
ing lung, were amone the best in terms of 
exercise tolerance. 

The three patients in group C who had a 
thoracoplasty reveal an average total lung 
capacity of 69 per cent and a residual volume ol 
88 per cent of predicted, values almost identical 
with the average of group C as a whole 

In only seven instances was adequate patho- 
logic material available to assess the status of the 
lung not involved by the primary disease. Three 
revealed a normal lung in areas remote from the 
primary disease. Two subjects showed slight 
fibrotic changes with anthracotic deposits 
reminiscent of anthracosilicosis (called “pneu- 
moconiotic fibrosis” in Table tv). These two 
revealed borderline emphysematous changes. 
Another subject showed borderline changes of 
“hypertrophic” emphysema without ssgnifcant 
fibrosis, and the seventh patient revealed 
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ree ape ef eprratery 
€ ety ( pred Delay At Fall on 
Rest Exercise 
47 
4% 49 
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B 
“4 76 463 @o @ 12.4 
é 
06 3 $1 2.3 | 8.5 
ve, a! 8.7 4% 44 
74 72 
a 24.4 61 | 
7? \4 59 
22 46 | 2.0 44 
42 46 73 99 0 6.1 
4 | 6% a i | 10.4 
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RESULTS OF ELECTROCARDIOGRAMS, CHEST ROENTGENOGRAMS AND CARDIAC 
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TE RIZATIOINS 


Case No. 


10 


Average 


w hy 


Average 


17 


@ 


UW & Wh © 


Average 


Chest Roentecnogram 


Kaghe Heart 
Systolic 


| Prewure 1. 
Findings on 
_Electrocardiogram 
Over- Hernia Lesions Kemaining 
Inflation of Lung Lung Rest 
Abnormal P + 0 None 
Abnormal T None 
None 
-Abnormal P 0 None 2s 
Healing myocardial None 25 
infarct 
tT 7 None 
None 
Abnormal T 0 None 
LVH | None 
(,10uf 
Normal None 
Normal Small 25 41 
lesson 
25 4) 1 
Fy 
Abnormal P 4 0 Small thbrotuc 22 4.46 
of 0 None 43 ae 
Abnormal P, LVH. 0 None 
PVC 
LVH, PVC 0 None \4 bt 
| Normal -~+- None 4 4.2 
Normal 0 None we 
Normal 
Normal 0 0 None 21 4\ 
| Normal - 0 None 22 \4 2.6 
Abnormal P None $3 4.2 
Normal 0 None 
RBBB, 1 degree AV ; 0 None 33 
block, wandering 
pacemaker | 
Normal None 55 
Abnormal + + 0 ? Fine fibross 4) 75 | 2.6 
32 53 


Cardiac ladex 
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Taste wm (Continued) 
RESULTS OF ELECTROCARDIOGRAMS, CHEST ROENTGENOGRAMS AND CARDIAC CATHETERIZATIONS 


Chest Koentgenogram 


Rieht Heart 


Systolic Blood Cardiac Index 


Find Pressure (L. /M?) 
‘mm. He) 
No bdectroc arcdoeram * 
( Hernia Lesions Remaining 
Inflation of Lune Lung Rest Exercise Rest | Exercise 
Noe mal None 19 4 2.4 5.5 
29 PVG None | 
\imewrmal wan- Nodular fibrosis 46 1.8 3.6 
dering pacemaker 
RVG ++ 0 (‘avitary infiltrate 44 64 2.5 3.8 
P None 4 65 2.2 3.0 
age 55 4.0 
Croup 
Vinormal ++ 0 Pleural effusion “4 56 1.8 
mal 
“4 P None 
44 Vimormal P None 56 85 
Neer age 53 R4 2.1 1.8 
fhe all 
35 56 2.7 4.2 


= Left wentricular bywpertrophy pattern; PVC Premature ventricular contractions; 


RBBB = Right 


bundle branch block; = Kieht ventricular hypertrophy pattern. 


moderate “pneumeoconiotic fibrosis” with moder- 
emphysematous changes. Clinical and 
physiologic studies do not reveal any distinctive 
abnormalities in this latter patient (Case 24). 

Groups Dand E. The age at time of surgery is 
hieher om an average for these functionally 
restricted patients than for groups B and C; 
all patients in groups D and E were operated 
upon after the age of forty. A samilar correlation 
exists between functional group and age at the 
time of study. Although the average time clapsed 
between surgery and study is longer in groups D 
and E. than in the better functional groups, the 
spread of values is too great to be of real signifi- 
cance. These relationships are depicted in 
Figure 2. 

No significant correlation can be found be- 
tween functional result and sex of the subject, 
side of pneumoncctomy, or operative diagnosis. 
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ate 


FRERUARY, 


Any seeming correlations are explained by age 
differences of the various groups. 

As a whole, groups D and E reveal almost the 
same total lung capacities as group C, but have 
a higher residual volume, lower vital capacity, 
and much higher RV:TLC ratio. Both the 
satisfactory and unsatisfactory functional groups 
reveal greater overinflation of the remaining 
lung than in the early postoperative period; 
this overinflation is due to an increase in vital 
capacity in the better functional groups B and C 
and to an increase in residual volume in groups 
D and E. These effects are depicted in Figure 3. 
Serial roentgenograms confirm this gradual 
increase in lung volume after surgery, the re- 
maining lung increasing in size concomitant 
with contraction of the operated hemithorax 
and shift of the mediastinum toward the oper- 
ated side. (Fig. 4.) There is a high incidence of 
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CASE 1% 


Fic. 1. Chest roentgenograms (Cases 13 and 18) revealing herniation of the remaining lung acrow the 


mediastinum. 
AGE AT SURGERY AGE at STUDY ves 
sor “Fr 
»r “> 
60, 60>, o 
50, dP 
20> 20> 
io? > 
GROUPS GROUPS 


Fic. 2. Age at time of pneumonectomy, age at time of study, and years claperd 
between pneumoncctomy and study for patients in groups: B through EB. Vertical 
bars represent average values for cach group 


associated disease in groups D and E. The poor 
exercise tolerance of four patients (Cases 28, 30, 
33 and 34) may be explained by their complicat- 
ing cardiopulmonary disorder. 


Case 28. This patient with recurrent asthmatic 
bronchitis who has little or no dyspnea between 
attacks is included in group D because studies were 
performed during one of his episodes. His residual 
volume is markedly elevated as is his RV: TLC ratio, 
and there is moderately severe expiratory slowing 
These marked abnormalities have been found to 
disappear after amelioration of his bronchitis. Even 
during the episode of dyspnea, there is no significant 
abnormality in the distribution of inspired gas, no 


arterial oxyeen unsaturation, and no resting pul- 
monary hypertension. His clectrocardiogram 6 nor- 
mal, and his pulmonary difluang capacity «@ about 
the same as subjects in group C. This patient would 
seem to fi better in group exerpt for hes 
bronchius with bronchospasm 


Case 3). This patient has a long history of ex- 
posure to silica dust and had x-ray evidence of diffuse 
silicosis prior to surgery. He shows the emaliest wtal 
lung capacity of the entre series and his high 
RV: TLC ratio is function of the markedly re- 
duced vital capacity. There i some expiratory 
slowing but no significant non-uniformity of ventila- 
tion. The arterial oxygen saturation is borderline at 


AMERICAN JOURNAL OF MEDICINE 


4 
= 


Postpneumonectomy State Burrows et al. 289 


tw 
OF 


Surgeal Specumem Obtained at Preumonec- 
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Noemal 

Noe mal 

Noe mal 

ee 

( carly ol mtructive cmmphysema 


mexnierate 


(coup 
29 ofmtrwuc tive 
cole one 


© 
Frank obstructive 


+3 Prank ofmtructive 


rout and shows neo fall on exertion. The pulmowary 
difluang capectty markedly reduced. and there 
reght heart hy pertenseon at rest with moderate 
in prewere om exertion. The clectrocardio- 
cram shows P wave abnormalities. The entire picture 
comment with alcoss of a angle 
lung. Thee patient had 4 postoperative empyema 
orcemitating thoracoplasty; his relatively re- 
maimng lung may be partly related to these events 
At any rate, there @ evidence of restriction of the 
remaining pulmonary vascular bed and marked 
impairment of pulmonary diffluson, both of which 
may be due te the 


Case 35. This patient displayed a pleural effusion 
at the time of study; his subsequent downhill course 
and postmortem findings confirm the presence of 
pulmonary metastases at that time There was clinical 
evidence of a coe pulmonale. Pulmonary function tests 
revealed markedly clevated rewdual volume and 
RV: TLC ratio, abnormal intrapulmonary mixing, 
marked caperatory sowing, and arterial oxygen 
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Fia. 3. The vital capacity is expressed as per cent of 
predicted total lune capacity and plotted above the 
horizontal line. The residual volume, also expressed as 
per cent predicted total lunge capacity, is plotted below 
the horizontal line. The vertical bars represent average 
values for cach croup, and their total height indicates 
the total lung capacity expressed as per cent predicted for 
a normal subject 


desaturation on exertion. The findings are compatible 
with an obstructive emphysema in addition to the 
effects of the metastatic disease. The lung removed 
three years previously revealed evidence of obstructive 
emphysema in arcas distant from the carcinoma; it 
must be assured that this process was a contributory 
factor in his cardiorespiratory insufficiency, although, 
from the extensive metastases noted at autopsy, the 
tumor must be considered the major cause of death. 
Cardiac output studies revealed a slight fall in cardiac 
index on exertion, compatible with the clinical 
diagnosis of cardiac decompensation. 


Case 34. This patient is of particular interest. His 
postoperative course was uneventful for over twelve 
years, when he noted the first of a series of respiratory 
infections. During the next several years, congestive 
heart failure developed, leading to his death more 
tham seventeen years after pneumonectomy. It had 
been assumed during life that the cardiac disease was 
om the basis of cor pulmonale. However, autopsy 
revealed an aortic stenosis with predominant left 
ventricular enlargement which was considered the 
primary cause of death. Some right ventricular 
enlargement was also noted but was of only moderate 
degree. It would seem that the cardiorespiratory 


290 Postpneumonectomy State 


Burrows et al. 


hemithorax following pneumoncctomy. The left cardiac border « delineated? bw the «hark borer aged teen 


after surgery 1s indicated at the bottom of the filme 


failure in this case cannot be traced directly two the 
effects of pneumonectomy 


Thus, associated disorders account for the 
decreased cardiopulmonary reserve in four of the 
nine patients in groups D and EL. Of the five re- 
maining, there is a complicating disorder in two 
(Cases 29 and 31) but in neither instance is this 
considered of major importance in producing the 
pulmonary insufficiency state. In Case 29 there 
was some cardiomegaly, mild hypertension, and 
runs of premature ventricular systoles. However, 
clear evidence of congestive heart failure could 
not be uncovered and the cardiac disease does 
not seem to explain the patient's chronically 
decreased exercise tolerance. In Case 30 there 
was a small cavitary infiltration which proved to 
be due to tuberculosis. This lesion appeared 
after the onset of dyspnea and is too small in 
extent to explain the patient's chronic exertional 
dyspnea. These two patients and three others 
(Cases 32, 35 and 36) reveal certain similarities 
in their clinical and physiologic findings. In all, 
the residual volume is elevated out of proportion 
to the total lung capacity, producing a high 
RV:TLC ratio. There is a definite abnormality 
in the distribution of inspired gas in all five 
patients and marked expiratory slowing in four 
of the five. A frank fall in arterial oxygen satura- 
tion on exercise is noted in two of the subjects 
with a borderline fall in a third. The pulmonary 
diffusing capacities are among the lowest 


recorded in the noeht heurt 
clevated ol thee tive reveal 
wave abnormalities on the cloctra ardwoetam 
All the findings are compatible with obstructive 
emphysema. In Case there is clinical 
dence of cor pulmonale and congestive heart 
laslure 


operative findings suggesting cmphyvecma re- 


ol thes tive with 
vealed frank evidence of chron obstructive 
emphy soma in their ormimal surgical 
in areas remote trom thar pulmonary malhe- 
nancy. An additional pauent revealed moderate 
“pneumocomouc with moderate cm- 
physematous changes. In the filth panent (Cas 
35), lune not involved by tumor was cwentialls 
normal. It would appear that the emphysema in 
four of these subjects antedated their pulmonary 


resection 
COMMENTS 


The majority of patients studied revealed only 
mild dyspnea and were not handicapped as a 
result of their previous pulmonary resection 
There was a moderate overinflation of the 
remaining lung which increased eradually dur- 
ing the first one or two postoperative years 
This increase in lung volume was not appreci- 
ably affected by thoracoplasty or by unmobality 
of the mediastinum as judged radiographically 

As a group, the relatively asymptomatic 
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patients revealed no evidence of airway obstruc- 
tion, showed normal intrapulmonary mixing, 
and normal arterial oxveen saturation. Their 
physiologic abnormalities were only uncovered 
in studies of the pulmonary vasculature and 
pulmonary diffusing function. These results are 
m accord with Feports ol Post 
lune function 

In onl nine of the twenty studied 
than twe veares alter surgery was there an 
appreciable decrease in exercwe tolerance and, 
in four of these, the dixalalitw may be explained 
om the baer of a complicating dworder (aortic 
and 
In the five 


recurrent 
planation low the cralulity, mat 
a process reve! ling 
chrome olmtructive cophysema. 

pay Pot fomy Slate. 
hase been speculation over 
the vears comeernming the development of truc 
wmatou: changes in the remaming lune 
alter extemive pulmonary resecuion. A number 
of investieators have concluded that destructive 
chanees in the alveolar walls do occur as a result 
ol chrome overdimtention of remaming lung 
and thee changes have been called 
“emphyvvema™ despite lack of airway obstruc- 
tion. Loneacre and awociates %-/7/) on the basis 
of anata ane studies in does, 
noted after pmeumeoncctomy per- 
formed on adult animals. Phillips et al. |2/) also 
deserthed destructive chanecs in the alveolar 
walls following extenmuve pulmonary resection in 
adult does, although they termed the proces 
“compenatory emphysema.” Others have con- 
cluded from postoperative studics In man 
that deleterious changes of an cmphvsematous 
type may occur in the postpmeumoncctomy state 
and have speculated on the role of overdisten- 
tion in producing wich changes [/,J). For a 
period, there was dixcuswion of the value of 
thoracoplasty in preventing this supposed 
undesirable aftermath of chrome overdisten- 
thom | 

On the other hand, there is considerable evi- 
dence that the effect of pneumoncctomy 
in adults is to produce only a simple overdis- 
tention of the remaining lung. Bremer (4) 
reported such findings after pneumonectomy in 
the adult cat. Rasmmuwen ct al. | 27) demonstrated 
only overdistention of the alvcoli after moderate 
pulmonary resections in adult dogs, and other 
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investigators have interpreted their post pneu- 
meonectomy studies in man as failing to demon- 
strate destructive changes in the remaining 
lung after pneumonectomy | /9,23|. Attempts to 
improve postresection lung function in the dog 
by space reducing procedures have not been 
successful | 22,27). 

The majority of the patients in the present 
report fail to demonstrate physiologic evidence 
of dewenecrative changes in their remaining lung 
and show responses about as predicted for an 
overinflated, but otherwise normal, single lung. 
We are led to conclude that emphysematous 
changes, if present, must be of minor degree in 
most patients who have sustained an extensive 
pulmonary resection, an opinion similar to that 
of Birath et al. | 79). It is apparent that massive 
overinflation of the remaining lung may occur 
without impairment of physiologic function, 
and that there is no relationship between total 
lune capacity and exercise tolerance. All pa- 
tients revealed a moderate to marked increase in 
the residual volume but, in most, there was only 
a moderate increase in the residual volume: total 
lune Capacity ratio. As has been pointed out by 
others, the presence of an elevated RV: TLC 
ratio does not necessarily indicate true emphy- 
sema; it may be due to a simple inability to 
collapse the thorax | /9). 

Patients with decreased exercise tolerance 
unexplained by associated disease revealed a 
much more marked elevation of residual volume 
and RV: TLC ratio than the rest of the group. 
Such subjects showed other evidence of chronic 
obstructive emphysema in addition to their 
lune volume changes, ¢.¢., evidence of increased 
airway resistance, abnormal intrapulmonary 
mixing, arterial oxygen desaturation on moder- 
ate exertion, and markedly restricted pulmonary 
diffusing capacity. Since there is no significant 
difference im the over-all overinflation of the 
lunes (as reflected by the total lung capacities) 
between patients with a satisfactory and un- 
satisfactory functional result, it is difhcult to 
believe that overdistention per se was directly 
responsible for the development of obstructive 
emphysema in the more disabled subjects. In 
addition, “obstructive” emphysema has never 
been noted following extensive lung resection in 
the experimental animal. Our findings in the 
more restricted patients cannot be explained by 
any known effect of simple pulmonary over- 
distention or “compensatory emphysema.”’ Even 
more important, in four of the five patients 
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jects |25..%)). One mav consider that blead flow 
through the remaining lung in a patient after 
pneumoncctomy approximately twice ite 
*Group normal value for the resting state ance the entre 
sof *Group C APPROXIMATE LOWER cardiac output now flows through thie angle 
*Group O LimTs OF NORMAL lune Dherefore, the cwentiallh normal resting 
og, eGroup E j heart pressure in the aleence of albnormali- 
24. tics of the remaimng lung not surprrang and 
OL 22- . has been previously noted in man as well as in 
ce. CO 20% the late postoperative expermmental animal 
mm Hg 16% A There that thee otles in ¢ 
199 and of occluson or removal of pulmonary vowel 
may not be entirelh, Comparalic Krodiman et al 
4. main pulmonary arters in man. The magnitude 
ol the ree was such that potteccluson valucs 
= mueht have heen within oormal 


LITERS LUNG VOLUME OURING 
DETERMINATION OF 


Fic. 5. Pulmonary diffusing capacity is plotted agaimet 
the lung volume STPD (standard temperature and 
pressure, dry) at which the test was performed ‘ap- 
proximately the total lung capacity im cat h cas I he 
upper limit of normal range in this laboratory « ap- 
proximately twice the lower limit indicated 


manifesting postoperative obstructive emphy- 
there were significant emphysematous 
indicating that 


sema 
changes in the resected lung, 
emphysema, although possibly aggravated by 
surgery, had developed prior to resection. For 
these reasons, we believe that an unsatislactory 
cardiopulmonary status following pneumonect- 
omy is a result of cither a complicating disease 
or a pre-existing abnormality of the remaining 
lung. Since such abnormalities or complications 
are more frequent in older patients, a higher 
incidence of postpneumonectomy pulmonary 
insufficiency is to be expected with advancing 
age. The underlying pulmonary disorder may be 
aggravated by the effects of pneumonectomy, or 
its manifestations may be accelerated. 

Pulmonary Diffusion and Perfusion at Rest Follow- 
ing Pneumonectomy. The right heart systolic 
pressure at rest was Close to normal limits in most 
patients studied, and marked clevations were 
limited to those patients with an abnormal 
remaining lung. It is well recognized that pul- 
monary blood flow may be increased more than 
twofold during exercise before a rise in pul- 
monary artery pressure occurs in normal sub- 


able for comparknon. Cur values for the 
ate mat abo fepreent a 
nuxicrate at feet, tom 
lo witht adequate comtrols ategals 
sure during partial occluseon of the 
vascular bed in the experunental An 
pulmonary thors hue lawn 


noid in other 
that the twolold in Bow 
through the remamine vawuler bed after 
son or removal of hall the tunctmmune lune i 
accompanied some clevanon of pulmonary 
arterial presure while a increas im 
blood flow per unit of lung in normal sulyects 
during neo such clevation 

An additonal difference between the respome 
ol the pulmonary vascular bed during cxercue 
and alter resecuion of lung » noted in the pul- 
monary diffusing capacity (D,). Our data and 
those of Mcliroy and Bates J) have indicated a 
fallin pulmonary difluang capacity for carbon 
monoxide approximatcly proportional to the tall 
in lung volume for most postpncumoncctomy 
sulnects, and a more marked when there an 
abnormality of the remaiming lung. (Fie. 5.) We 
have observed a decrease in diffusing Capacity to 
approximately hall its preoperative value as an 
acute response to pncumoncctomy. Cournand ct 
al. have found normal pulmonary diffusing 
capacities in three of five postpneumoncctonn 
patients studied by the oxyeen methed [J/) 
However, the three sulyects with normal oxveen 
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diffuane capacities had been operated upon be- 
tore the age af twenty-two, while the two abmor- 
mal patients were in an older age group at the 
tome of surgery, more comparable to the patients 
presently reported. The present rewlts, those of 
ancl Rates, and those of Cournand im his 
two okler sulyects, are in sharp contrast to the 
reported results during exertion. Exercise is 
known to produce a marked increase im pul- 
monary difluange capacity 33), an increase 
roughh correlated with the merease in pul- 
flow 3/. Doubling the pul- 
flaw throweh one lung by removal 
of the contralateral lune ftaik to produce a 
eemixant mercase in the diffusing capacity al 
the remainmme pulmonary treeuc: a comparable 
in blood flow exertion Im a 
normal perwon will increase D, 

le was the contention of Brofman et al. (27) 
that resulee with unilateral pulmonary artery 
eapported the “critical closing pre«- 
ure” concept of Burton in regulating 
capillary circulation in the lung. This theory 
tates im cmence, that the total closing (or 
opemne) of a capillary solely dependent upon 
a sulleient transmural prewure, that “critical 
prewure” having a distinct value for cach 
capillary at any level of vasomotor tone. Late- 
cola beheved that the difference in pressurc- 
flow curves during partial vascular occlusion and 
durime cxercie wae indiative of an active 
vasomotor effect during exertion, allowing sul- 
feient decrease in pulmonary vascular resistance 
lo prevent fee im pulmonary artery pressure 
with increases in flow up to three times the rest- 
ing value. Such vasomotor effects presumably 
were not operative during partial vascular 
Cur data in the postpneumoncctomy 
patient abo suggest that wane active vasomotor 
component it operative during exertion in a 
sulyect to allow an 
imrease in pulmonary diffusing Capacity, an 
increase preaumalhly related to an enlargement 
of the active pulmonary capillary bed. 

It is powihle to explain the findings alter oc- 
clusion of resection of part of the pulmonar, 
arterial eveterm on the baw: of a passive reaction 
ol the remaimine vaeculature. A sheht rive in 
pulmonary artery prewure occurs, resulting in 
dilatation of the remaiming lung vowels 
aml! wane decrease pulmonary vascular resist- 
ance. Due to the slight increase in pressure, some 
new capillaries are opencd as 4 passive reaction 
according to Burton's theory, but this increase in 
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active capillary bed may be too small to be 
recognized im measurements of the pulmonary 
diffusing capacity. In this case, there must be an 
additional vasomotor reaction during exertion 
to explain the more profound fall in pulmonary 
vascular resistance and the more marked in- 
crease in pulmonary capillary bed. This response 
would apparently be more or less specific for the 
stimulus of exertion and not solely dependent on 
the increased pulmonary blood flow. Of course, 
the available data are explained equally well by 
continuing vasomotor component which 
fluctuates in response to various stimuli. 

It seers unlikely that the reduced pulmonary 
diffusing capacity after pneumonectomy is a 
result of anatomic changes in pulmonary 
vasculature. The acute fall in diffusing capacity 
with resection cannot be explained in this 
manner. Im addition, such vascular changes 
would be expected to produce a distinct pul- 
monary hypertension at rest with a single 
remaining lung; six patients in the present 
ries with pulmonary diffusing capacities 
averaging only 60 per cent of predicted, show 
right heart systolic pressures ranging from 19 to 
28 mm. He. 

Right Heart Systolic Pressure on Exertion Following 
Preumonectomy. A rise in right heart systolic 
pressure is noted regularly on exertion in the 
postpneumonectomy state. In this regard, our 
results are in accord with previous reports in 
man and in experimental animal | 4,20,27,28). 
This rise in pressure on exercise is predictable 
on the basis of pressure-flow curves for human 
and anima! lungs |2),29,30). Despite the main- 
tenance of a normal! or nearly normal pulmonary 
artery pressure with increase in blood flow to 
almost threefold resting level, further increase in 
flow produces a marked increase in right heart 
prewure. Im the case of a single remaining 
lune, in which resting flow is double its normal 
resting level, even a moderate increase in 
cardiac output will produce a sufficient flow 
rate to produce pulmonary hypertension. In 
such a range, the pulmonary artery or right 
heart systolic pressure will be directly related to 
cardiac output and the normality of a particular 
ri¢ht heart pressure would be doubtful without 
simultaneous cardiac output determinations. 

In Figure 6 the right heart systolic pressure is 
plotted against cardiac index for the eleven 
patients for whom sufficient data is available. A 
“normal curve for one lunge” has been drawn 
im &@ manner previously employed by Cournand 
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Fic. 6. The solid heavy line indicates a “normal curve 
for one lung after Cournand ct al. %.. The two poimt 


for each subject represent rest and exercise values and 


case numbers are designated Sor txt for fturtiws 


explanation. 


et al. |20). It is apparent that most subjects in 
the better functional groups B and C fall close 
to “‘normal.”’ The most glaring exception is Cas 
27; it is interesting that this patient showed the 
highest RV: TLC ratio in group C. It seems 
possible that early emphysematous and 
an abnormal remaining pulmonary vasculas 
bed are developing. Values in other patients in 
groups B and C are even closer to those reported 
by Brofman et al. during occlusion of one main 
pulmonary artery in subjects (27 

Patients in groups D and E fall distinctly in an 
abnormal range of right heart pressure, with one 
exception (Case 28). This patient is classified 
as a poor functional result solely on the basis of 
recurrent episodes of asthmatic bronchitis. It is 
not surprising that he has a reasonably norma! 
remaining pulmonary vascular bed. The pul- 
monary hypertension in the remaining subjects 
in groups D and E is evidence of a restricted 
pulmonary vascular bed. In two cases (Cases 31 
and 32), this is the result of obstructive emphy- 
sema and in another (Case 30), the result of 
silicosis. In one patient (Case 33), the cardiac 
output and pulmonary artery 
compatible with his clinical diagnosis of cardiac 
decompensation. 


norma! 


pressures are 


Burrows at al 


Pneumoncctomy has olwiouwdy produced a 
marked tendency to pulmonary hypertenson 
The flow through cach lune would be reduced to 
hall if both lunes remamed im theese 
from Fieure 6 it ix apparent that thas shank! 
result in normal meht heart pressures bor ment 
patients even on exertion, and much low clevated 
Pressures im} thow with lume: 
‘groups D and E). The perfuson function of the 
lung particularly saceptible to the cilects of 
resection, and if nol surpreang that cor 
monaic has been noted as 4 major postoperative 
What more remarkable iv the 
atnlity of some patients to mamtam 
clev ations of neht heart har \ecare with- 
out demonstrable reht hewrt 
Execrtional pulmonary hy per- 


prot 


al 
decompensation 
tension with normal or nearly normal prewures 
at rest apparently unattended tw 
hndines. Thee demonstratc. once 
again, the need lor cardiac catheterization m the 
earl, dGetecion of pulmonary hywpertenson and 
won, especially coccurnng only on exertion, not 
4 prognot« wen 
hiectrocardiogram were not ane 
heart thaw 


aluation 


sulyects except that muna P wave al 


were noted in all otal te wath hy 
also seen tulmects with relatneh normal 
heart prewures. There were a variety of clectro- 
dithceult to nferpret m 
status. Ewen the clectrical powtion of the heart 
was not consstent lor the ade al No 
sgnihcant clectrocardweraphx changes were 
noted im ten sulnects durime cacttm of during 
oxygen breathing. It of interest that despite 
the clevated pulmonary artery prewures and 
despite the clinical diagnows of cor pulmonale 
in three cases, not a anele clectrocardweram 
showed dehnite evidence ol 
hypertrophy. In general, our clectrocardi- 
graphic findings are smlar to tho previ- 
reported lor the pret 
state 4/-45 

have not been included in the present report for 
severe! reasons. In many instances such data are 
unavailable or limited in scope. In addition, 
pulmonary function tests are often distorted tn 
the discase lor which surgery » contemplated, 
making interpretation difheult, The diagnods of 
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obstructive emphysema particularly trouble- 
“ane expiratory slowing, abnormal 
of gas, phywologic shunting, and even 
decreased diffuang capacity may occur on the 
huss of a pulmonary malenancy of granuloma. 
bor the reason, phy siolog studies limited to the 
lune” will prove of mont value over- 
all function nearlh normal. Since pulmonary 
petfuson has proved a major limitation in lung 
resettion many thoracik surgeons have strewed 
the need for preoperative measurements of the 
pulmonary artery prewure, expecially during 
occhuweon of the pulmonary vewel to be tran- 
ected . A marked rive in prewure 
on occhuson of wich a vowel must be taken as 
presumptive evidence of an insufhcient remain- 
ine Vawular 

lt hase been that exercise during 
unilateral pulmemary artery occlusion will 
further define the lemitation in perfusaon function 


"1. Om the baw of available data, wich a 
procedure be cxpected to produce a 
“gmicant pulmonary hypertenson cven in 


normal if exerche sufficient, and the 
degree of hy pertemson will be dependent on the 
mrcac in cardiac output rewultng from exer- 
om. Pulmonary artery preeures obtained under 
wich crcumetances must be correlated with 
amultancous cardiac output determinations to 
be interpreted properly, and technical problems 
become comieraile. However, by cmploving 
all available technics, most patients predisposed 
pulmonary imutherency state 
shouki be dmcovered and revwection may 
lumited of avowed to prevent the occasional 
utmatmlactory Operative result 


|. and phyveologic olservations in 
paticnts have 
heen presented. In the majority of cases there is 
& progressive overinfiation of the remaiming 
lune during the first postoperative vear but no 
senificant decrease in exercie tolerance. Pul- 
monary function tests and cardiac catheteriza- 
tom studies reveal a decrease in pulmonary 
diffluang capacity and an clevated right heart 
prewure on exertion. These responses are 
dweuwmed and are beliewed to represent the 
expected pattern for a single normal remaining 
lune. There is no evidence of destructive changes 
im the remaining lung in most subjects, even 
alter prolonged pulmonary overinflation. 

2. Nine patients demonstrate more severe 
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respiratory symptoms. In four instances, these 
may be ascribed to a complicating cardiac or 
pulmonary disorder. The remaining five pa- 
tients show evidence of chronic obstructive 
emphysema which is believed to have developed 
independent of, and, in four cases, prior to the 
pulmonary resection. [he physiologic abnormal- 
ities in these patients are certainly aggravated as 
a result of the removal of functioning lung tissue. 

3. Those patients with an abnormal remain- 
ing lung show resting pulmonary hypertension 
and, in a few instances, clinical evidence of cor 
pulmonale. The perfusion function of the lungs 
is particularly sensitive to pulmonary resection; 
preoperative tests applicable to this problem are 
discussed. 

4. The effects of pneumonectomy on pul- 
monary artery pressure and pulmonary diffusing 
capacity are contrasted with the _ reported 
effects of exertion, both conditions resulting in an 
increased blood flow per unit of lung. An active 
vasomotor effect of exercise on pulmonary 
vasculature is believed to exist to explain the 
differences in response of the pulmonary vascula- 
ture to these two stimuli. 
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Clinicopathologic Conference 


Severe Abdominal Pain with Negative 
Physical and Laboratory Findings 


reports, edited by lulhan Ken amt. and W Hartrott. 
of weekly « lin opatholow conferences held wm the Karnes and Wohl ate 


published in cach issue of the Journal 


conferences ar im 


by members of the Departments of Internal Medicine, Preventive Medicine, and 
Pathology of the Washington niversitw School of Mied»oune and bw Junior and Senime 


medical students. 


HE patient was a thirty-five vear old Negro 

laborer who was admitted to Barnes Hos- 
pital for the second time on May 1, 1959. He 
died on May 20, 1959. 

The first admission to Barnes Hospital was 
from April 6, 1959 to April 27, 1959 and was for 
abdominal pain of one month’s duration 

One month prior to admission the patient 
noted the onset of intermittent, transient epi- 
sodes of diffuse, “griping,” mid-abdominal 
pain, which tended to radiate bilaterally around 
to his back and occurred subsequently as fre- 
quently as every two to four hours throughout 
the day and night, without any apparent rela- 
tionship to meals or to the patient's activity 
The patient was aware only of the occasional! 
association of a sensation of abdominal fullness 
with the pain; there was no nausea, vomiting, 
diarrhea, constipation, melena, fatty food 
intolerance, belching, or passage of flatus. The 
severity of the pain rapidly increased to the point 
that he was completely confined to bed, while 
the frequency of the pain made sleep impossible 
Nothing was known which tended to relieve the 
abdominal pain. Two wecks prior to admission, 
the patient was admitted to another hospital! 
where, after roentgenographic studies of the up- 
per gastrointestinal tract and gallbladder were 
said to show “a few spots on the stomach.” 
He was given some unknown medications with 
only transient, minimal relief of symptoms. 
After his discharge, he was very quickly in- 
Capacitated once more by the abdominal pain 
and was admitted to Barnes Hospital. 

The patient had two episodes of “gonorrhea,” 
about fifteen years before admission; he also had 
a gunshot wound in the right side of the groin in 
1948, which did not require surgery and which 


was followed up lour vears later bw the “slug 
working its wav out of the left huttock 
a “onld™ high blood pressure was accidentalls 
discovered in 1958; and there was “heavv" 
usc of alcohol and ciearettes with frequent 
“tinges.”” The patient's last medical evaluation 
was upon discharge from the U.S. Army and was 
said to have revealed no abnormalities. There 
was no allergic history nor had the patient 
had any fever or symptoms suggestive of cardio- 
respiratory, genitourinary or liver discasc 

The findings on physical examination were as 
follows: the blood pressure was 180/110 mun. 
He, pulse respirations 2th, and tempcraturc 
37.3°c. The patient was an exceedingly muscular, 
Negro man, who appeared to be in no acute 
distress although he stated he had abdominal 
pain. The skin was warm and dry without any 
Ihe neck 
was suppic and there was no venous distention 
The thorax was «vm- 


stigmas of chron hepatic discase 


or thyroid enlargement 
metrical and the lungs were clear to percussion 
and auscultauon. The heart was not enlarged, 
the rhvthm was regular, the tones were of good 
quality, and there was a e@rade 2 apical, high- 
puched, svstohe murmur. The abdomen was 
flat, svmumetrical, and solt with a palpable liver 
tw 2 cm. below the right costal margin. The 
extremities, back and spine were normal. The 
rectal cxamination was within normal lunits as 
was the neurological cxamination 

The laboratory data revealed the following 
The white blood cell count was 14.900 cu. mm 
with 73 per cent segmented forms, 4 per cent 
stabs, 3 per cent cosinophils, 13 per cent lympho- 
cytes and 7 per cent monocytes. The packed red 
cell volume was 40 per cent, hemoglobin 12.7 
gm. per cent, sedimentation rate 37 mm., hour 
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uncorrected; the platelets appeared to be 
adequate in number bat the red blood cell 
morphology was deseribed as hypochromc on 
this and all examinations. On 
urinalysis, the urine specific cravity was 1.028, 
pli 5.0, with a trace of protein. On examination 
al the centrifuged urinary sediment there were 
1 te 15 white blo! cells per high power field. 
Ihe blaxd cardiolipin reaction for syphilis was 
negative. The admission stool examination was 
negative for cccult blood and neutral fat. The 
ures nitrogen was 5 me per cent. fasting 
bhaxl sugar 68 me. per cent, serum cholesterol 
1% me. per cent, amylase 80 units per cent, 
1.6 me. per cent, calcium 10.0 me. 
per cent, phosphorus 3.8 me. per cent, alkaline 
phosphatase 8.2 Hodansky units (repeat value 
was Bodansky units), albumin 4.0 em. per 
cem, globulin 2.5 em. per cent, results of 
cephalin cholesterol flocculation test negative, 
thymeol turbidity test 4.0 units, total bilirubin 
O58 me. per cent. Serum chutamic oxaloacctic 
iramanunac 15 and serum glutamic 
pyruvic transaminase 31 units. The brom- 
sullalcin test showed 8.0) per cent retention of 
the dve, the “Co” reactive protem reaction was | 
plus, and the antistreptolysin O titer was 25 
units. Results of the bisulfite test for sickle cells 
were negative. A urine culture (clear voided 
specimen) revealed colonies of white staphy- 
lococeus. Examination of the urine for Bence 
Jones protein, coproporphyrin (tvpe tm), and 
porpholilinogen (< 4) was negative. Examina- 
tion of the stool for ova and parasites was 
negative on four occasions, while routine stool 
culture failed to reveal any pathogens. A single 
positive quaiac stool reaction was reported on 
the day prior to the performance of sigmondos- 


copy. A fist strength tuberculin skin test 
reaction was negative. The blood lead con- 
centration (history of @un-shot wound) was 


0.044 me. lead in 100 em. of blood. An electro- 
cardiogram showed left ventricular enlargement 
with clockwise rotation. All roenteenographic 
cxaminations were reported as being within 
normal lumits: these included a cardiac serics, 
oral cholecystograms, upper and lower gastro- 
intestinal series and excretory pyclograms. How- 
ever, a review of these x-ray hims disclosed the 
presence of multiple fragments of radio-opaque 
material in the soft tissue in the region of the left 
wehial tuberosity, with some irregularity of the 
bene (compatible with gun-shot wound, 1948). 

During the initial period of hospitalization, 
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when the patient was undergoing various 
diagnostic procedures, his blood pressure ranged 
about 140 to 160 80 to 100 mm. He and subse- 
quently tended to fluctuate around 145/90 mm. 
He. Although the patient remained afebrile 
during his entire hospitalization, he had a 
persistent leukocytosis with cosinophilia which 
was unaffected by a ten-day course of Achro- 
mvycin® (1 @m.) administered daily. A liver 
biopsy revealed normal liver tissue. Sigmoidos- 
copy was non-revealing and a sternal bone 
marrow aspiration revealed cellular marrow 
with all elements normally adequate (impres- 
sion: non-diagnostic). Bartropin, one tablet 
administered four times daily, had no noticeable 
effect on the abdominal pain which was almost 
continuous, nor did the addition of compazine 
reduce the requirements of analgesics which 
showed a definite increase after the first week 
of hospitalization. On the seventeenth hospital 
day, the patient was given “broad-spectrum” 
anthelminthic therapy (Delvex,* 200 mg. admin- 
istered three times daily). Four days later, the 
patient was free of all abdominal pain for the 
first time since onset of the present illness and, 
after a 72-hour period of being asymptomatic, 
the patient was discharged from the hospital 
with the diagnosis of Helminthiasis, suspected” 
and given an additional five days’ supply of 
Delvex. 

The second admission to Barnes Hospital was 
from May 1, 1959 to May 20, 1959, and was 
occasioned by reappearance of abdominal pain. 
The patient denied anorexia, but stated that 
“he was afraid to eat because of pain” and that 
this had resulted in his losing 20 pounds of weight 
over the past two months. The pain was not 
relieved by any of the medications which were 
prescribed, but the patient related that it seemed 
to be better if he assumed a squatting position. 
The patient was readmitted for the purpose of 
exploratory laparotomy. 

On physical examination the blood pressure 
was 170/110 mm. Hg., pulse 88, respirations 20, 
and temperature 36.8°c. The findings were 
identical to those on the first admission, except 
for the presence of very slight epigastric tender- 
ness and the absence of a palpable liver on this 
examination. 

Laboratory data revealed the following: The 
white blood cell count was 16,800, cu. mm. with 
74 per cent segmented forms and 26 per cent 
lymphocytes. The hemoglobin was 13.1 gm. per 
cent. On admission two routine urinalyses 
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revealed the specific gravity to be 1.032 and 
1.025, the pH was 5.0 and 4.0, the protein 
reaction was negative and 2 plus, sugar reactions 
negative, and the centrifuge urinary sediment 
showed 4-plus amorphous and calcium oxylate 
crystals on one occasion and 7 to 11 white blood 
cells on the other. 

The patient underwent exploratory laparot- 
omy on the second hospital day and dicd 
eighteen days later. During the last week of his 
life, the following blood studies were obtained: 
alkaline phosphatase 18.8 Bodansky units, 
calcium 11.0 mg. per cent, phosphorus 5.0 
mg. per cent, amylase 229 units, results 
of cephalin cholesterol flocculation test nega- 
tive, thymol turbidity test 3.0 units, total bili- 
rubin 1.5 mg. per cent, sodium 137.0 mEq./L., 
potassium 6.7 mEq./L., carbon monoxide 25.4 
mEq./L., chloride 93 mEq./L., and blood urea 
nitrogen 44 mg. per cent. 


CLINICAL DISCUSSION 


Dr. Epwarp H. Reinnarp: The case under 
consideration today deals with the problem of 
severe, recurrent abdominal pain in a young 
man. The fact that this pain was unassociated 
with any positive physical findings makes the 
diagnostic problem difficult. In addition, this 
case is different than usual in that although we 
are given the history, the physical findings, and 
the laboratory data, we are led by the resident 
who wrote the abstract of the case, to the door 
of the operating room, and no further. Let us 
begin our discussion then by looking at the 
roentgenograms. 

Dr. Harvey A. Humpurey: Kadiologic 
examinations of the chest, gallbladder, upper 
gastrointestinal tract, large intestine, and urinary 
tract were performed shortly after the patient's 
first admission to the hospital. Except for mini- 
mal left ventricular enlargement no significant 
abnormalities were detected. A few metallic 
fragments were evident in the left gluteal region. 

Dr. REINHARD: One of the causes of griping 
abdominal pain is certainly lead potsoning. 
This was considered in the differential diagnosis 
on this case on the first admission. A blood level! 
was obtained which was normal. I think we can 
certainly assume, having followed the patient 
through his second hospital admission, that he 
did not have lead poisoning. However, I cannot 
refrain from commenting briefly on the history 
to the effect that the patient received a gunshot 
wound in the right side of the groin in 1948, the 


slug working its way out through the left buttock 
four years later. Dr. Harrineton, is there any 
evidence that a person can ect lead pooning 
by absorption of lead from bullets or lead shot in 
the solt ussuc’ 

Dre. Witttam Hareincron: Because of the 
relauve frequency with which lead becomes 
unplanted in the body in the form of shot, 
shrapnel, bullets, etc., and the rarity of clinical 
evidences of lead powonimng attributable to this 
source, the possitulity ol lead intoxication trom 
bullets lodged in the tissues has been ques 
uioned, * However there are wolated imetances 
wherein scrum and urmary lead levels in the 
toxic ran@e have been olmerved awociated with 
svinptoms compatible with lead pomonimneg, 
relieved by surgical removal of the lead-contain- 
ing foreign bodies.? It would seem, therefore, 
that lead absorpuion trom unplanted bullets 
may be a cause, however rare, of lead powoning 

Although some of the features of the fatal ill- 
ness of the patient under dicusson are Com- 
patible with lead pomwoning, this ts an unprobable 
diagnosis despite the apparent presence of a 
potential source of intoxication | would be very 
unwilling to lavor this diagness over other more 
likely possilalities 

De. Dr 
was ol having helmunthiasis and wae 


this patient 


treated with Delvex. Four davs later he was tree 
ol all abdominal pain for the first tume since the 
onset of his illness. He was discharged from the 
hospital with the diagnosis of “helminthiasis 
suspected.”” Does helminthiasis ever produce 
this much pain and are there any other 
infecuions that produce a syndrome that & com- 
patible with this patient's symptomatology 

De. Raven Gieseiman: My answer would be 
no to both questions. I think that the degree 
and severity of the abdominal symptomatology 
here would be most unusual for any type ol 
parasitic infestation. The fact that there was 
some temporary improvement with a so-called 
broad-spectrum anthelminthc drug, should 
not lead us to the assumption that svymptom- 
atology was duc to this cause. The worms that 
are affected by this drug generally produce little 
or no abdominal pain 


* Aus, J. C., Famnuaus, L. T.. Mawor, A. S. and 
T. Lead Powoning. Medicine Monograpin, 
vol. 7. Baltimore, 1926. Williams & Wilkins Co 

Macuis, W. Lead absorption trom ballets lodged im 
tissues. Report of two cases. A. Mf. 115: 1536-1541, 
1940, 
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De. Remnanp: Dr. Shatz, would you com- 
ment on any gastrointestinal lesions that might 
give severe, constant pain with almost com- 
pletely negative physical findings. 

De. Burxto~ Suarz: There are several dis- 
cases terminating fatally that could fall in this 
category. The most common is carcinoma of the 
tuxly of tail of the pancreas. In this situation a 
patient has a great deal of upper abdominal pain 
radiating to the hack. which may be ag- 
eravated bw eating and may be relieved by sitting 
up. This patient felt better in a squatting posi- 
tion. | hawe never heard this described in 
connection with pancreatic disease, but it may be 
relevant. The negative physical and radiologic 
findings in this seriously il! man further suggest 
carcinoma of the pancreas as a good possibility. 
limpairment of the mesenteric circulation is a 
«cond condition that must be considered in the 
presence of abdominal pain with few physical 
findings and has been referred to in recent 
‘abdominal angina.” This is 
caused tw arteriosclerotic changes im the 
mesenteric arteries which diminish the flow of 
blaxd to the intestines. The pain that results is 
thoweht to be a result of wchemia as also occurs 
in angina pectoris and intermittent claudication. 
This very difficult and danecrous diagnosis 
to make. It usually occurs in older people who 
complain of abdominal pain without any posi- 
tive physical or roenteenographic findings and, 
therefore, the diagnosis « made only after 
everything cle is excluded. In this particular 
patient, his vouth and the absence of any 
evidence of arteriowleross in other organs is 
very much acainst the diaenows of abdominal 
angina. Now this patient had a moderately 
enlareed liver and an clevated alkaline phospha- 
tase. He had no jaundice, « that the usual 
explanation for the clevated alkaline phospha- 
tase such as obstruction of the common duct 
cannot be used here. This makes one think of 
infiltrative disease of the liver. Therefore, 
metastatic carcinoma or ecranuloma of the liver 
should also be considered. Of this group, car- 
cinoid can give abdominal pain, hypertension, 
and an enlareed liver with an clevated alkaline 
phosphatase. He had a grade 2 systolic murmur 
of the heart but from the description this was 
probably due to left sided valvular disease rather 
than right, which is what one would expect in 
carcinoid. I believe that of these three I would 
favor carcinoma of the body or tail of the pan- 
creas in this case 


literature 
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Dr. Remsmarp: Dr. Lonergan, would you like 
to express a preference for any of these or for 
any other diagnosis? 

Dr. Warren Lonercan: I believe we should 
consider the diagnosis of diffuse vascular disease. 
The patient did have hypertension transiently; 
periodically he had albumin in the urine and 
cellular elements; there was only one elevation 
of temperature mentioned and that was minimal. 
He did have a mild eosinophilia; there was a 
rising leukocytosis; hence I would wonder 
whether this man might not have had poly- 
arteritis nodosa. 

Dre. Remnarp: In other words intestinal 
angina might develop as a result of an occlusion 
of the mesenteric artery secondary to peri- 
arteritis. These are interesting suggestions. Dr. 
Massie, should we mention dissecting aneurysm? 

Dr. Enwarp Massie: This was not the pain of 
dissecting aneurysm and I did not seriously 
consider that diagnosis. I would propose another 
diagnosis which is mesenteric thrombosis, per- 
haps associated with arterial emboli. I do not 
know the source of the emboli, but we do have a 
patient who has vascular disease with hyperten- 
sion and left ventricular enlargement; the 
systolic murmur is undoubtedly associated with 
the left ventricular enlargement. There is no 
arrhythmia, but mesenteric embolus would be 
more common than mesenteric vascular athero- 
sclerotic occlusion, in view of the age of the 
patient. 

Dr. Rewwnaap: Dr. Parker, would you discuss 
the concept ci intestinal angina? What is this 
syndrome and to what extent can it be likened 
to angina pectoris? 

Dre. Brent Parker: This syndrome should 
really be called intermittent mesenteric ischemia. 
I think it is quite similar in mechanism to 
angina pectoris. Intestinal blood flow when the 
intestines are at rest is adequate, but when the 
intestines are active, following eating, flow is 
inadequate because it cannot be increased due to 
vascular changes. Pain then develops. This, of 
course, is similar to what occurs in angina 
pectoris when the patient feels pain on exertion. 
In addition, this syndrome is ordinarily seen in 
older people and is associated with athero- 
sclerotic disease. Dunphy found that seven of 
twelve patients who died of acute mesenteric 
thrombosis or embolism had had pain char- 
acteristic of intestinal angina before the acute 
catastrophic event occurred. 

Dr. There is an excellent editorial! 
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on intestinal angina in Lancet* for June 1958. 
This editorial emphasized the fact that the pain 
does not always come on immediately after 
meals. The pain is usually exaggerated after 
meals; however, there may be a free interval. 
The pain may get much worse an hour or an 
hour and a half after the meal, reaching its 
peak intensity two or three hours later rather 
than immediately after the meal. In angina 
pectoris, of course, the cause of the pain is the 
extra work load on the heart caused by exertion, 
whereas in intestinal angina, the load on the 
intestine that causes the pain is the increased 
work resulting from the meal. 

In view of this discussion, | 
pertinent to know exactly what the relationship 
of this patient’s pain to meals was. Why did he 
refuse to eat? Did he really have an exacerbation 
of pain after eating? Dr. Binder, you saw this 
patient clinically. I wonder if vou could give us 


belies ec i Is 


any information. 

Dr. Morton Binper: He was a very vigorous, 
muscular man. For ten vears prior to the onset 
of his illness, he had been a heavy drinker. He 
refrained from eating because this scemed to 
aggravate his pain. However this pain developed 
at any time and was not always related to cating. 
Demerol* never completely relieved his pain 
Whenever I walked into this man’s room he was 
holding his abdomen with his hands and more 
often than not was squatting in a chair, or in the 
corner. This was the position of maximum 
comfort. 

Dr. REINHARD: I quote from the editorial in 
Lancet. *““The patient who nibbles at his food 
during the day and takes substantial meals in the 
evening will suffer from nocturnal attacks.” 
Did that apply to this patient? Did he eat his 
big meal at night? 

Dr. Binper: As far as I know he never ate a 
big meal subsequent to his first visit to my office. 

Dr. PARKER: We might note that Bean in his 
review of a case of abdominal angina published 
in 1957, commented that his patient was much 
relieved of his pain by sitting up and leaning 
forward. He felt that this was effective in reliev- 
ing the drag on the intestines and so decreased 
the pain. Perhaps a similar mechanism explains 
the squatting noted in the present patient. 

Dr. REINHARD: Did this patient have mesen- 
teric arterioocclusion? 

Dr. PARKER: Yes, it was proved at autopsy. 


* Intestinal angina (editorial). Lanmeet, 1: 1211, 1958 


Dr. Reimsnarp: Dr. Butcher, do patients who 
have intestinal angina due to postprandial 
ischemia of the intestines always have mesenteric 
vascular occ lusion, or mav thev have 
sclerouc narrowing without complete throm- 
botic occlusion? Is there anything comparable 
to what we sce with angina poectoris, the pain 
being brought on by exertion in the absence of 
actual thrombouc occlusion’ 

Dre. Harvey Borener: I do not think it is 
necessary to hav complete lusion of 
the superior mesenteric artery in order for this 
syndrome to develop. Some of the reported 
cases have had some small channels still present 

Dre. it seems to be well established 
with 
has reported six such Cases | urthermore, «veral 


severe cardiac decompensation 
authors*? have reported patients with chronic 
hepatic disease with or without cardiac failure 
who had intestinal angina, and yet at post- 
mortem cxamimation did not have anv actual 
orgamic occlusion: there was always narrowing 
ol some sort, but not complete 

c might comment on the ditfer- 
cnuiation betw een arterial and venous mesentern 
thrombosis. Dr. Bradley, how do vou distinguish 
between these two’ 

De. 
sudden arterial occlusion will in eeneral have 
will have fewer 


nore severe 
abdominal findings in the wavy of distention and 
more sudden and rapid onsct of the discax 
Those with venous occlusion of the bowel will in 
gencral have more in the wav of abdominal 
hindinegs, tenderness, distention, 

Dre. Remnarp: It was commonly thought at 
one time that mesenteric arterial occlusion 
always produces rapidly progressive pain leading 
to shock and death ensuing within a matter of a 
lew days, unless the condition can be relieved 
surgically. Dr. Butcher, is this concept correct, or 
can chroni pain result from arterial meeenteri« 
thrombosis’ 

Dr. Buroner: Patients can live quite a lone 
tuume with mesenteric arterial occlusion. Thes 
may not necessarily have symptoms. The oc- 
clusion that produces the svmptoms is the one 


* Lape, N. Infarction of the bowel in cardiac failure 
England J. Med., 258: 879, 1958 

t Jonson, C. C. and A. Mesenteric 
vascular oocluwon. un. Study of 6) cases of of 
arteries, and of 12 cases of ooclumon of both arteries and 
veins, Prec, Staff Meet. Mayo Clm., 24: 649, 1949 
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that develops relatively rapidly. How rapidly it 
has to develop to produce necrosis or how pro- 
gressive it has to be to maintain chronic symp- 
toms, I do not know. However, at autopsy 
there are patients with complete occlusion of the 
mesenteric artery with viable intestine and 
without previous symptoms. 

De. Remsnanp: Dr. Parker has already men- 
tioned the report by Dunphy * of twelve patients 
with fatal occlusion of the mesenteric artery, 
seven of whom had abdominal pain preceding 
the attack by considerable periods of time. Do 
vou have anything to add, Dr. Bradley? 

De. Beapiey: It has been reported that the 
intestine can be deprived of its blood supply in 
expermnental animals in such a way as to pro- 
duce this deprivation over a three-month period. 
During this time collateral flow develops in the 
animals. In addition, acute obliteration of blood 
supply in a 14 cm. length of intestine can be 
produced without any symptoms in the experi- 
mental annals 

De. Kemsmanp: I abo found a report by 
Lauiman? on the experimental production of 
¢cradual slow occlusion of the superior mesenteric 
artery in dogs. This investigator was able to 
produce ultimate complete occlusion in three 
out of six dogs. In the animals with complete 
occlusion a low erade enteritis developed with 
erowuon of the villi and leukocytic infiltration in 
the mucosa and the subenucosa. These animals 
lost weight and appeared ill, but actual infarc- 
tion developed, and they survived. Apparently 
in human sulyects, mesenteric arterial thrombo- 
usually on to infarction with very acute 
“mptome but I believe there is abo evidence 
that a more chronic syndrome can occur. Cer- 
tainly this was true in the cases that Dunphy 
reported. Dr. Shatz’ 

De. Suarz: We saw a similar patient in this 
hospital a few years ago. This patient had a 
roentgenographic picture indistinguishable from 
regional enteritix as a result of the occlusion of 
the mesenteric artery supplying that segment of 
enall bowel. In this patient, of course, the ob- 
struction had been going on for a long period of 
ume, so that chronic occlusion § certainly 
occurred. 

De. Kemnarp: I believe this situation is 
entirely comparable to the experiments in dogs. 


* Dewey, J. and D. Mesenteric 
vascular Aw. /. Sure., 47: 632, 1940. 

H. Gradual ceclusion of the mesenteric 
Surgery, 15: 406, 1945. 
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Dr. Suarz: Yes. I think it is worth mentioning 
that this diagnosis of abdominal angina is a 
wonderful diagnosis for gastroenterologists. It 
makes it possible for them to make a diagnosis in 
elderly people who have abdominal pain of 
recent onset without any roentgenographic or 
physical findings. In the younger age group we 
have the functional diseases to fall back on. In 
the older age group we now can call this ab- 
dominal angina. But I would like to re-empha- 
size that this is a very dangerous diagnosis to 
make hecause a good percentage of these people 
will end up with carcinoma or some other serious 
organic disease. 

De. Remsmarp: | agree with Dr. Shatz. I be- 
leve we are on dangerous grounds in making a 
definitive diagnosis of arterial mesenteric throm- 
bosis in this patient. 

Jenson and Smith* have published an excel- 
lent clinical study of filtv-one cases of mesenteric 
infarction seen at the University of Minnesota 
Hospitals. These authors emphasize that there 
are two clinical syndromes associated with 
mesenteric vascular occlusion; in one there is a 
sudden complete occlusion of a major mesenteric 
artery, and in the other there is gradual occlu- 
sion of the artery or veins. The incidence of 
various symptoms and physical signs in these 
different syndromes is presented in this article. 
If the patient we are considering today had a 
mesenteric vascular occlusion at all, it would 
certainly fall into the latter group where the 
occlusion occurs slowly. 

Dr. Shatz, would you expect the transaminase 
level to be elevated if the patient had had 
infarction of the bowel? 

Dre. Suatz: While one would theoretically 
expect the serum transaminase to be elevated 
in bowel necrosis, this is usually not the case. 

Dre. Remsmarp: In making the diagnosis of 
mesenteric vascular occlusion with infarction of 
the intestine, we are in real trouble in another 
regard and that is (the point has already been 
repeatedly commented on), why should a 
thrombosis develop in the patient? This patient 
was only thirty-five vears old and it is difhcult 
to believe that he had marked arteriosclerosis. 
However, young people can have localized 
plaques in the coronary arteries producing 
coronary occlusion. It certainly is possible that 
the same thing could happen in the mesenteric 
artery. Dr. Butcher, | believe that when this 


* Jenson, C. B. and Svrrn, G. A. A clinical study of 51 
cases of mesenteric infarction. Surgery, 40: 930, 1956. 
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does occur the arteriosclerotic plaques are 
almost always in the first few centimeters of the 
mesenteric artery, at the root of the artery. Is 
that correct? 

Dr. Butcuer: That is correct. 

Dr. ReinnarD: This patient was found to 
have mild hypertension one year prior to his 
admission to Barnes Hospital. If he had severe 
hypertension this would have been suppor- 
tive evidence in favor of this diagnosis, but 
as far as we know he had only minimal 
hypertension. 

I would like to comment on Jenson and 
Smith’s study again. They analyzed the diseases 
associated with mesenteric vascular occlusion in 
their fifty-one cases. Twenty-five of these patients 
had arteriosclerotic or hypertension disease of 
the heart without cardiac decompensation, and 
six had heart failure. One patient had subacute 
bacterial endocarditis, and one had periarteritis 
nodosa. Thus thirty-three of the fifty-one patients 
had some form of cardiovascular disease. In ten 
of the fifty-one patients mesenteric vascular 
occlusion developed following abdominal sur- 
gery. Iwo of the patients had had recent 
infarctions: one had polycythemia vera, one had 
congenital hemolytic icterus, two had diabetes, 
one had pancreatitis, and one had cancer of the 
pancreas. 

Most of these conditions can be excluded in 
the case we are discussing today. It is interesting 
to speculate on the outside possibility that the 
patient might have had both a carcinoma of the 
pancreas as suggested by Dr. Shatz and an 
occlusion of the superior mesenteric artery. 

I presume that carcinoma of other organs 
might occasionally also lead to this. It is ap- 
parently established that carcinoma of other 
organs in addition to the pancreas leads to an 
increased incidence of thrombosis. On the other 
hand, I have to admit if he had carcinoma of the 
head of the pancreas when he was taken to the 
operating room the first time there isn’t any 
terribly good reason to make a second diagnosis. 
Dr. Shatz, is severe, constant, unrelenting pain 
unusual in carcinoma of the pancreas’ 

Dr. SHATz: No. 

Dr. REINHARD: Are you not bothered by the 
finding of exacerbation after eating? 

Dr. SHatz: The relationship here is so vague 
and indefinite. 

Dr. REINHARD: Dr. Gieselman, do you have 
anything to add? Do you believe the patient had 
mesenteric arterial occlusion? 


Dr. Gieseiman: That would not be ow first 
choice. 

Dr. Reinsmarp: | was going to ask vou which 
ol these secondary causes mueht 
inibuted to the development of 
thrombosis, but I @uess it is not lair to ask vou 


this if vou are confident that the patient did not 


have con- 


have a vascular occlusion 

Dre. Massie: Dr. Reinhard, | would like to 
sugyucsi that this patient hypertension wie thes 
so minimal and was not of such short duration 
| he elec trocardiweram showed evidence of lett 
ventncular enlargement People with hy per- 
tension do not have left ventrcular enlarectinent 
on the tracing without cardia rt i! 
patients with ciectrical 
evidence ol then we 


cardiac enlarecment, 
would assume that hypertension has been pres- 
ent for a long time. and has been senhcant 

Dre. ReInnarp 


occlusion of the mesenterm 


he al arterial 
artery w rather 
attractive to me as has become apparent ty 
this discussion, and I am erasping at straws fos 
support lor thus diagnosis | however 
that the evidence for severe vascular discas ol 
anv sortis mighty slim here. Dr. Gieseiman’ 

De. Giresecwan: One thine that disturbs me in 
this diagnosis is explaining the borderline 
bromsullalein test and the elevated alkalme 
phosphatase which rose progressively during the 
hospital stay. These findings suggest some type of 
disease involving the liver euch as 4 metastatx 
process or less likely a granulomatous process 

Dr. Remuarp: The alkaline phosphatase row 
to 18 terminally, but we have no idea of what 
happened to the patient in the meantume 

Dr. Gresecman: It was clevated slightly at the 
ume of his admission 

Dre. Remsmarp: It was between 
Bodansky units, that’s truc 

Dr. Shank, do vou have anys 
on the reported cases of mesenteric arterial 
thrombosis in association with chronic hepatic 
disease or cirrhosis’ Do vou have anv suggestion 
as to what the mechaniem ought be’ Is there an 
ctiological relationship between these two’ 
There haven't been enough cases to permit onc 
to say there is an etiological relationship, but 
there have been some Cases reported 

Dr. Ronert E. Suan: I am afraid I cannot 
make any pertinent comment 

Dre. Remsmarp: | would like to comment on 
this patient's weight low. beleve that the 
obvious explanation is that he lost weight be- 


and & 
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|. Locarterectomy epecumen showing a portion of the internal elastic lamella 
at the tom Verhoeff-Van Gieson stain X 5. 


cause he wae fot cating Con thre other hand, 
might point out that tt has been reported in 
recent vears that if occlusion of the mesenteric 
artery w @radual and collateral circulation ts 
suflcient to prevent frank necross, the patient 
may be left with a chromic bowel svndrome, at 
times with stricture or ulceration, and this may 
produce the malabsorption syndrome. As a mat- 
ter of fact, Shaw and Mavnard* suggest that 
this diagnosis should be considered in patients 
with an unexplained malalsworption syndrome 
and that thrombeoendarterectomy may represent 
an effective therapy for the malabsorption syn- 
drome due to this particular mechanism. As has 
heen brought out by this discussion, | have 
made the diagnosis of mesenteric artery throm- 
inns, although there are potent arguments 
against it. Hf the reveals superior 
mesenteric artery thrombosis, the patient prob- 
ably had some prumary disease to which this was 
wcondary. This could be an arterioscierotic 
plaque at the origin of the mesenteric artery. 
As Dr. Massie suegested he might have had more 
hypertension in the past than the history would 
indicate. He certainly could have had a car- 
cinoma of the pancreas, with or without an 
awociated mesenteric vascular occlusion. 

Dr. James Walsh will now present the findings 
at surgery and will summarize briefly the post- 


operative course 
De. Jawes Watsn: On the second hospital 


ob 


*Suaw, KR. S. and BE. P.. mm. Acute and 
chrome thrombeoss of the mesenteric arteries associated 
with malabsorption: a report of 2 cases successfully 
treated by thromboendarterectomy. Vew England J. Med., 
258: 874, 1958. 
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day the patient underwent exploratory laparot- 
omy, appendectomy, and node and muscle 
biopsy, with the postoperative diagnosis being 
abdominal pain, unknown etiology. It was 
mentioned at the time of operation that the 
superior mesenteric pulse, and I quote “‘seemed 
to be weak, but bowel adequately supplied with 
Following the operation the patient's 
abdominal pain reappeared with the same 
severity as before and finally necessitated re- 
exploration on the nineteenth hospital day. At 
that time no preoperative diagnosis was made; 
however, the patient underwent a celiac and 
superior mesenteric endarterectomy, with the 
postoperative diagnosis being occlusion of the 
celiac and superior mesenteric arteries. This 
was considered to be due to arteriosclerotic 
plaques. The bowel color was said to be good on 
completion of the operation. However, the 
patient never regained his normal status and the 
vital signs deteriorated very rapidly. On the 
twentieth hospital day another abdominal 
exploration was performed and resection of the 
distal two-thirds of the small bowel and the 
right colon was undertaken. At this time the 
area was gangrenous, although it was said that 
the remaining part of the intestine appeared 
to be viable. The patient died two hours post- 
operatively. Dr. Saltzstein will discuss the 
surgical pathology. 

Dre. Swney Sacrzstrein: The first specimen 
that we received was a needle biopsy specimen 
from the liver which, as the protocol states, 
showed essentially normal liver. The specimen 
from the first exploration on May 2 consisted 
of a lymph node, some muscle and the appendix. 
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Fic. 2. Ileum showing mucosal necrosis, extreme vascular coneestion. and he 
tologically normal muscle. Hematoxvlin and coun & 40 


Fic. 3. Artery at high point of jejunoileocolectomy 


lhere «@ 


thickening. Verhocfi-Van Giecson stain X 50 


We could not establish any diagnosis from these 
specimens. There certainly was no evidence 
of periarteritis nodosa or any similar lesion. The 
third specimen that we received, which was on 
May 19, was that obtained during endarterect- 
omy. [This grossly consisted of a few pieces of soft 
tissue which were yellow in color and rubbery 
in consistency. The largest measured 1.3 by 
14 cm. A section of this material showed rather 
loose fibrous tissue. There were some cholesterol 
clefts. A few areas here and there showed cither 
a persistent lumen or an attempt at recanaliza- 
tion. Portions of the internal elastic lamella at 
one edge were visable so the lesion lay in the 
intima. [he lesion was interpreted as an organized 


thrombus. (Fig. 1.) The last specimen, which 
we received on the following day, was as Dr 
Walsh described, the right colon and two-thirds 
of the small intestine. In almost the entire 
specimen the scrosal surface appeared intensely 
congested, dusky, and purple red. On openme 
the bowel, the entire mucosa of both the enall 
intestine and the colon was hemorrhagic. No 
actual ulcerations of the mucosa were detected 
There were nwo thromboses, hut the and 
arteries were packed with blood. The mucosa 
of the small intestine through the whole length 
of the specimen was acutely inflammed and 
necrotic. (Fie. 2.) If | had to make an estimate 
of how long this process was going on, I would 
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Peo. 4. Diffuse minimal nature, was 
attered un a few of the heart. Hematoxyiin 
ami coun 1S) 


approximately twent\-lour hours I he 
le mat show any histologic changes 
aol eanerence. Whether itt was actually viable or 
not «amething | cannot wav. There were no 
vascular lesions mm this either. The third 
was an clastic stain of one of the 
veweh from the hich pomet of the resected 
specimen. The imternal clastic lamella was 
prominent, showing a littl thickening of the 
(bie. 3.) Char diagnos alter endarterect- 
and alter jcpune- 


recent canerene lumited to the 


theorem 


De W. Srantevy When the 
of the patient's body was autopucd 
we were nnprewed with his muscularity and 
extreme phy dev clopment He was not 
and drainage tubes 
present but will not be described. The heart 
was externally normal, but a litth large (500 
em.). Microscopically (Fig. 4) diffuse fibrosis 
was present here and there in the neighborhood 
of the wewels, The valves were completely nor- 
mal and all chambers completely free of ante- 
mortem thromln. The heart of this physically 
powerful man, although admittedly enlarged, 
was not as dieproportionately increased in size 
as the aleolute weight would indicate, owing to 
his impresive muscular development. Hyper- 
trophy was limited to the left ventricle, reflect- 
ing hes degree of hypertension. 

The lunes were heavy, weighing 1,600 em. 
and both the larger vewels and septal capillaries 
were congested. (Fig. 5.) Blood had extravasated 


were 
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Fra. 5. Arteries, veins and capillaries throughout the 
lunes of this patient were exceedingly congested. Stasis 
om the arterial side was particularly prominent (upper 
right). Hematoxylin and cosin < 150. 


into some of the alveoli. But thromboses, infarc- 
tion or any other interference with the pul- 
monic vasculature had not developed. 

The aorta, coronary arteries, and the ab- 
dominal vessels were of considerable interest in 
view of his history. The degree of coronary 
arteriosclerosis was not great. One would not 
expect it to be great in a man of only thirty-five 
vears of age, and particularly in a man of this 
race Negro. The deeree of arteriosclerosis in the 
aorta was recorded as only moderate. Thrombi 
were found in both the superior and inferior 
mesenteric vessels. The origin of the superior 
mesenteric artery was occluded by both recently 
lormed and older throm!n. The older of the two 
was white and organized; it could have formed 
during the initial period of his history two and a 
half months before death. An elastic tissue stain 
of a section of the superior mesenteric artery 
(Fie. 6) revealed only a slight arteriosclerosis. 
Present also in the section was a recent thrombus 
of only twenty-four to forty-cight hours’ dura- 
tion. In the inferior mesenteric artery (Fig. 7) 
another recently formed thrombus was found 
overlying an intima thickened only slightly. 
The bowel remaining at autopsy was norma! 
but for a recent fibrosanguineous coating over 
the serosal surface, sterile on culture, of the type 
commonly seen following operations such as this 
man had undergone. Sanguincous fluid, 200 m1., 
were found in the peritoneal cavity. 

There were infarcts in various organs. In the 
adrenal gland, they involved its cortex and 
several cortical nodules which were present. 
(Fie. 8.) The infarcts were about forty-eight 


~ 
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Fic. 6. Only minimal arterioscicrosis could be demon- 
Strated in sections of this inferior mesenterc artery 
ILlastic tissue appears black; the lumen of the vessel ss at 
the upper left. Vierhoct-,an Gieson stain X 150 


Fic. 8. Infarcts of recent origin in the adrenal involwed 
several cortical nodules (benign adenoma). The necrotx 
nodule is shown at the night. Hematoxylin and cosin 
X 150. 


hours old. Another infarct (Fig. 9) of about the 
same age was found in the spleen. Older in- 
farcts were present in both kidneys, andinthema 
few glomeruli and tubular remnants had sur- 
vived. These infarcts could have developed at 
the very beginning of his illness. Afferent 
arterioles of the glomeruli were hyalinized, 
reflecting his hypertension. Most of the hyaliniz- 
ation had involved glomerular roots and 
juxtaglomerular cells. (Fig. 10.) The macula 
densae were unusually prominent in these 
kidneys. Glomeruli were larger and more cellular 
than usual. 

The liver was of interest, despite the fact that 
the biopsy specimen, taken seventeen days before 
his death, was completely normal. Grossly it 


Pao. peat toon a throminn wae 
thekened muma of the niet arters 
licmatoxviin and comm 15) 


hic. 9. Recent infarcts upper naht) were bound im 
the spleen. Hematoxylin and coun 250 


was mottied by vellowish and hyperemic zones, 
giving it a “geographic” Many 
regions (Fig. 11) were necrotic, the necrosds 
bone of lew than twentv-lour or thirtw-smx 
hours’ duration 
branches of the hepatic artery, viable not only 
microscopically (Fig. 12) but alo growly. Seas 
of necrosis lapped the shores of islands of surviv- 
ing parenchyma around portal triads. (Fig. 13.) 
Only periportal haloes of intact liver cells were 
present. The bile duct epithelium, however, was 
completely normal, showing that in man as well 
as in animals the branches of the hepatx artery 
are not the nutrient arteries of bile duct 
because the latter is able to survive perfectly in 
the presence of complete occlusion of the hepatx 
arterial blood supply. Arterial blood « however 
absolutely necessary for survival of hepatic 


appearance 


Dhrombi were found in many 


AMERICAN JOURNAL OF MEDICINE 


Abdominal Pain with Negative Findings 309 


Pe. 10 of the cells at the 
atterial roots of the clommerul were frequently encoun- 
below amd to the left of the 


The 
chemwtube «wae and promunent 


Peo. 12. Recently foemed thromin were found in many of 
the Large beanches of the he pate artery with only carly 
tages of organization near they a shown here 


parenchyma. In other areas the necrosis took a 
more extreme form than that illustrated and 
extemlied rieht up to portal triads and from 
lest male tor 

The autopey findings did not establish the 
nature of this man's disease as well as the surgical 
specimen; the principle diagnosis is without 
doult mesenteric arterial occlusion. The occlu- 
won was equally without doult, thrombosis not 
embolun, because thorough scarch failed to 
reveal any reasonable source lor embolism. None 
of the rare diseases of the arterial system that we 
think of, such as periarteritis nodosa could 
account for the formation of thrombi. In my 
opinion the arteriosclerosis was not of sufficient 
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Feo. tt. Throughout nearly the entire liver, variable 
degrees of pericentral necrosis of recent origin were found 
left) with, by way of contrast, well preserved periportal! 
cells (right). Hematoxylin and cosin X 150. 


Fre. 13. Im the most severely necrotic areas of the liver 
the appearance was dramatically altered by seas of 
necrosis which appeared to lap the shores of periportal 
wlands of preserved parenchyma. Hematoxylin and cosin 
x 150. 


severity to explain the thromboses. Therefore I 
prefer to call it agnogenic, or idiopathic multiple 
arterial thromboses of unknown origin. Of 
course, | am not so sure that multiple arterial 
thromin, nonm-occlusive in type, are as rare as we 
believe, because some of us believe they may be 
involved in the pathogenesis of atheromatous 
plaques. The older part of the thrombus found at 
the origin of the mesenteric artery from the 
aorta fits in perfectly with the clinical discussion 
we have had suggesting a partial occlusion for 
quite some time before the final complete oc- 
clusion by a second thrombus precipitated the 
catastrophic event leading to bowel resection. 
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The older thrombus was probably present when 
the surgeon with his sensitive fingers, seventeen 
days before death, sensed a weaker than normal 
pulse. 

The final anatomic diagnoses were muluple 
arterial thrombi of unknown cuiology: marked 
narrowing of the orifice of the superior mesenterx 
artery by an organized thrombus, recent thromln 
in superior and inferior mesenteric arteries, 
multiple throm! in small hepatic arteries with 
multiple large recent infarcts of the liver, exten- 
sive central necrosis of the liver, recent and 
depigmented infarct of spleen, old intarcts (three 
of kidnevs, recent depigmented infarct in adrenal! 
cortex: severe congestion of the intestine and 
colon; a partially healed, 350 cm. incisional 
wound on the midline of the abdomen (history 
of endoarterectomy of superior mesenteric and 


celiac artery performed May 19, 1959); surgical 
absence of ileum, cecum and a part of ascending 
colon with end-to-end anastomows af popunum 
tw colon: (history of resection of 
intestine performed May 20, 1959); thrino- 


puruicnt peritonitis; per 
tonecal cilusson, 270 mil 
hemorrhage of the lungs, 1.64) 


material in trachea and bronchi: piew- 


extensive intra-al colat 


ral cilusion, 4) mil. in cach space: and marked 
Conmnecst and ace! infarcts on the 
lhe diagnos were ictuss of 
wit 


trophy and dilatation of the heart 
local hHbrous thickening of epicardium, choles 
terolosss of gallbladder: and advanced tiwuus 
thickening of parietal pleura over Gdiaphragun 


and wall 
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Case Reports 


Primary Aldosteronism’ 


A Case with Severe Hypertension 


london England 


1955 Conn deeertied clos al ndrome 
characterwed in muscular weak- 
ure ami and hy peo- 
was on patient in whom he 
coteaiered the «ndrume arose an adrenal! 
amd he termed the condition primary 
An adrenal edenama was found 
at operation and dramatx unprovement oc- 
after tte remmnal ther. everal 
further cxamples of thie comlition have been 
the acirenal im cach case beane the ste 7] 
hvperplesa of a bemen of mahenant tumeaur 

We deverile here another ca of primar, 
mm whuch WETE Prevent 
low of veare before remowal of an 
wirenal adenuna. The «triking clinical 
wae severe hy per te hoch had heen 
treated in thoracolumbar mpathectomy and 
drues. af econdars 
hypertensan are now known to be numerous, 
and errors im will be rechuced only 
awareness of uncommon endromes ach as 


that of prumary 


The procedure of balance studies 
ae dewriled te Albeieht and was 
lollowed. The patient was given an average diet with 
ne adkied salt. Duplicates of the twenty-four hour dict 
were of four occas during the balance, 
the rewules being ciwen in Table 

Plane exiiam and potawium were estimated by 
fame photometry, chloride by the method of Van 


Sivke | /3), plasma alkali reserve by the method of Van 
Sivke and Cullen (//), plasma magnesium by the 
method of Orange and Rhein §/5|. blood urea and 
urea clearance by King’s technic | /6|. U rine ammonia 
estimations according to King | /6| were obtained on 
completion of twenty-four-hour specimens collected 


SN ALVSES CF FOL R DEPLICATIONS OF THE 
DIET 


(Clomstituent \mount Found by Analysis 


day 116 114 119 
€ Bey dav 120 120 121 122 
Phosphorus me. day) 1.1%) 1,160 1,210 1,190 
(me. day) o76 695 716 752 


Nitrogen (em. day) 13.7 14.0 14.0 14.7 


in bottles containing acetic acid as preservative, and 
stored in the refrigerator. Calcium in the serum, food, 
facces and urine was estimated by the method of 
urinary and faecal phosphorus by the 
method of Briggs |/%| and nitrogen by the method of 
Koch and MeMeckin [/9). The serum inorganic 
phosphorus and alkaline phosphatase were estimated 
bw the method of King | /6) and faecal fat by a modifi- 
cation of Kine’s method |/6). The combined inulin 
and para-amino hippuric acid clearance were deter- 
mined by the method of Goldring and Chasis [20]. 
Urinary exeretion of aldosterone, cortisol and cortico- 
sterome were measured at the Middlesex Hospital by 
the physiochemical method of Ayres et al. (2/). 
Estimations of 17-ketosteroids and 17-hydroxycorti- 
costeroids were by the method of Norymberski, 
Stubbs and West [22). 


* Prom the Metabolic Unit Rowal National Orthopacdic Hospital, Stanmore, Middlesex, and St. George’s Hospital, 
London, S.W.1.. England. 
Present Hertford County Hospital, Hertfordshire, England. 
Present Address: Rowal Infirmary, Liverpool, England. 
§ Present Kowal National Orthopaedic Hospital, Stanmore, Middlesex, England. 
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Fic. 1. Presacral pneumogram showing an oval shadow 
lying above the depressed left kidney. 


CASE REPORT 


B.). a thirtv-cight 


year old man, experienced difhiculty for the first ume 


In June 1951, the patient (( 
in lifting his feet off the ground. [his episode lasted 
some four hours. During December 1951, and again 
three months later, he felt pain in both calves tos 
about four davs, occurring together with unsteadiness 
of gait. During the second ol these atta ks he was 
admitted to the hospital where his blood pressure was 
found to be 200/120 mm. Hg. No retinopathy was de- 
tected. There was tenderness in both calves. He was 
thought to have thrombosis of the deep veins in the legs 
and therapy with Tromexan”® was started. Soon after 
bed rest the pain ceased and has not since returned 
His blood urea was found to be 24 mg. per cent and an 
intravenous pyeclogram revealed no abnormalities 
His urine contained a trace of protein, occasional red 
cells and hyaline casts. An electrocardiogram showed 
marked ST depression in standard leads 1 and u with 
biphasic I’ waves. A sodium amytal sedation test 
resulted in a fall in blood pressure from 200/160 mm 
Hg to 120/90 mm. Hg. Although he was symptom- 
less, thoracolumbar sympathectomy was performed 
in two stages in April and May 1952. 

Twenty-four hours after the first stage operation 
the patient experienced very great thirst, had dith- 
culty in producing saliva and became troubled by 
nocturia. In addition he began to have attacks of 
generalised weakness, each lasting two to four days 


Gabe ef al, 

and rast werkh bes a al 
attack, which mueht start at any of the daw. test 
most irequentiy in the mormnge, he obwerweed that all 
hus himbs were weak. His walking was with 
loot drop, and he had difficulty in shaving, drewane 
patient department and readings of his blood prewar 
sugecsied that the sympathectomy had had lintk 
on his hypertension, heures of 200 140 
liv bring ire quently pastor « 
lo complain of thst, nocturia and we aksore 
He wus rete rred te St. areal schematic 
lor the fret ume ee al 
on was and there wae mo of 
he had hiret moteced 19). 
wl ieft ventrwoula enlargrteent and the funds 
only sheht of the of the 
urine contained a trace of 2 iow 
scanty red oclle and eranular cases 


rsulis «a iw gatne 4 


4 


reginen «of Anedvern”* sand pate reel 


Ati attack ia mrt 4 cli ag Te mae ad 


wae 


be arbeonate VY) ml tte wae 
ior presacral pneumeograpin whech that the 
viable alene. (Pie 

pateent wae tramederred to the 
wl Stomore. In July 195% an cowtical 
was the edt glad, 
together with hall of the A renal 
inopsy specimen was [he pateont made 
an uneventiul reoowery and emer then has teen well, 
with no weekees of 
thirst. Lighteen months after remowal of the tumour 


his blood pressure was recorded as 180,110 mm. He 


INVESTHLAT MING 


[he pre- and postoperative blood baachemecal find- 
ines are given in lable uo 

Studies of Remal I he patent wae fas 
noted to have munimal proteinuria in 1952 and this 
was a permesient hading when we started rating ham 
m 1956 Postoperativels the mungunal proteinuria & as 
still present six months later, but had disappeared by 
March 1958 

Preoperatively the urine specific gravity did not 
exceed 1.010. Urine dilution was unimpaired, the 
lowest urine specific gravity being 1.002, and the 
whole test load was cecreted within four hours 
Identical results were obtained twenty-three days alter 
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Post. 
— oper ative 
aboes 
mba, 2.2°3.¢ 47 
1.92.2 
Serum 1°) onl 6 6 


Ve 

amee te et Noe mal 


operation. Thece months after operation his urine 
could te comentrati\ed up to the urine was 
again te 1 beet three- 
the teat wae owe retee weithen femur 
mere 

Im order te the capacity foe urine acidification, 
a tetal of S61 of chloride was given 
over a three-day period. The urine pH dropped only 
6.7 te 6.6 

lhe inulin clearance and was 
during the comtrad bw the method 
Hee the 
caued evere pain, only three- 
quarters of the priming dose was given, and the in- 


ae at theee «puarters oft thre 
wiveeated rate. With thie the teat 
«ae repeated after removal of the turmecr 
The are in Table 

The clearance at different times during 
the balance etuchy te chown in Table wv. aleulated from 
the average daily urinary potawsium during any one 
three<iay pericd, amd angle scrum potassium 
detertmnation during that perwel 

aed Pawel Electrolyte Excretion. Salivary 
comerntration were measured in relation 
to the cate of ealiwary flow, which was varied by chew- 
ing paraffin wax at different speeds of mastication 
according to the method wed bw Garrod et al. | 27) 
The results of and postoperative electrolyte 
mawurements at comparable rates of salivary flow 
(about 0464 ml. minute) showed that remowal of the 
aldosterone accreting turmeour was awmociated with an 
approximate dowbling of the Na K ratio (from abeuut 
0.10-0.15 t 0.25-0.25). At the same time there was 
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Taste m 
UREA AND INULIN CLEARANCES AND Te PAH 


rea 
Date of Clearance | oT. PAH 
average Clearance (rng. / min. 
Preoperative 
View 1956 70 46 
Postoperative 
(ketoher 1956 49 
January 1957 Vi 48 


Note: Values given are averages of measurements over 
two comecutive periods (sixty minutes in the case of 
urea, and thirty minutes in the case of inulin and para- 
arune hippuric acid). 


am approximate fivefold increase in the faecal Na, K 
ratio from the preoperative value. Both these findings 
are im general agreement with the observations of 
Milne, Muehrcke and Aird |//!, and similar salivary 
electrolvte changes were noted by Chalmers and 
associates [6) 

Findings. Preoperatively, when 
the serum potassium was 2 mEq./L., there was con- 
siderable ST depression in all standard leads, aVL, 
aVF and V;.:, and there were prominent U waves. 
SV,» were deep. The changes indicated the presence 
of left ventricular hypertrophy as well as hypokalaemia. 
Postoperatively, when the serum potassium was nor- 
mal, there was persistent T wave inversion in nu, m, aVF 
and V;, with slight ST depression. The electrical axis 
was vertical. These abnormalities were thought to be 
the result of the left ventricular hypertrophy. (Figs. 
2A and B.) 

Adrenal Hermone Studies. During preliminary in- 
vestigations the urinary excretions of 17-ketosteroids 
and 1 -hwdroxveorticosteroids were measured and 
found to be normal (9 me. and 7.5 mg./ twenty-four 
hours, respectively). Special steroid estimations were 


TASLE IV 
POTASSIUM CLEARANCE 


Period | (mEq, / Potassium Clearance 
hr.) | (mEq. /L.) (ml. /min.) 
Period | (comtrol) 60 | 2.4 17 
Period 8 (after 
2.4 7 
Period 14 (after | 
AC)) 5.2 24 
Period 21 ( post- 
operatively ) 59 5.6 7.1 
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A 


Fic. 2. Electrocardiogram: Standard bead u and \ 


plasma potassium was 2 miq. I 
plasma potassium was normal 


then obtained at the Middlesex Hospital by Mr: 
Avres, Dr. O. Garrod, Mrs. P. A. Simpson and Dh 
J. F. Tait, who reported that the urinary excretions of 
aldosterone, cortisol (hydrocortisone) and cortico- 
sterone were measured by a physiochemical method 
(Ayres el al. (27 Table show's the values obtain d 
in this patient (1) on a normal potassium intake 
(72 mEq. day), (2) after four days on a high potas- 
sium intake (172 mEq./day), the patient having 
retained 274 mEq. of potassium, and (5) five days 


after removal of the adrenal tumour, on 72 mEq. of 


TABLE 
ALDOSTERONE, CORTISOL AND Tic Bernt 


ESTIMATIONS 


Observed Values 


Steroids 


Normal 5 Dave 
Intake of Intake ol Post- 
Potassium Potassium operatively 


Potassium intake 


(mEq. /day). . 72 172 72 
Serum potassium 

(mkg./L.).. 2.6 4.0 5.1 
Aldosterone (yg. 

33 28.4 84 
Cortisol (ue. /day) 20.8 16.4 11.0 
Corticosterone 

(ug./day).. 0.8 


(,ahe et al 


atived we fer ge the 


was Comestant three nat 

non in the acdeenal and tn 
operation was measured. The were placed 
in an theres flask 
removal. The measurements were made three hoarse 
lates it ubating ile mw cording tee 
Ihe tumour dices produced relatively larer 
amounts of aldosterone, corte, tant 
corticosterone, whereas shores from parte of the 
left adrenal eland viclded onh traces of aldowtrromw 
and appres amounts of and 
one. although some of thee eioes comtained arcas 
histohown ally fas that od the 

o£ \ pert on thee pave t ther 
tumour removed at operation dicherd that ther 
showed the tumour to be well al- 
Lhere was 


lipord material present, some od wheach wae barefrin- 


though apeule was pare mt 


gent. The tumour consisted of oclle which showed a 
maderate degree of variation in shape and size. The 
nuclei were laree and showed prominent 
mitotic heures were, however, imirequent lhe 
tures were those of an adenoma of the adrenal corte. 
lhere was no evidence of mahenancy 

A renal biopsy taken at the time of operation was 
sont to Dr. Darmady who reported that the ection 
showed small fragment of tissue. The 
secrmed thickened and there were scattered areas of 
round ocll inhiluration under the capeule Many of the 
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ghemerull were replaced ty nodules; one 
thumed a well marked crescent The proximal tubules 
were im places and the epithelium flattened 
There wae ne wacuolation. In areas there was 
commopiul material lying within the lumen of the 
tubules. The loops of Henke were not observed. Some 
arterioles were thickened. The appearances were 
those of with by per 

had been obtained and renal fume tion tests performed. 
there weeks of tabedec balance etuches, 
when the effects of ete and added 
dietary were studied [The tumour was then 
rmmned and the balance wae comtinued for three 
The patient was readmitted for 
alter operation. The main results of the balance study 
are shown im Pieure In the first cightcen dave of 
lulamee studies the patient received no treatment of 
dietary supplement. The balance was then quite 
mrmal except for a slight retention of sodium and 
chilowude There was no clear loss of retention of potas- 
eum. Since the erum potawiam at this time was 
2.4 miq. L. while the urine potassium remained at 
normal lewek, namely mi.q. day, the potassium 
clearance (17 mil. munmute) was abnormally high. The 
during thew dave averaged 
dav. which high normal walue. In the 
mitiel peril. then, the balance for potassium, 
wxhum, phosphorus, cakium and nitrogen 
was ewentially normal in spate of the hy pokalaemic 
and hugh urinary ammonia production 
reser tew fer -feret dav ine the 
patient wae given chloride, 10 em. daily 
miq. dav orally). This caused an immediate 
drop im the alkali rewrve and increase in urinary 
ammonia production. The alkali reserve fell to 18.2 
mia lL. om the wcond dav of administration of 
chloride, returning to the level of 
miq. L. om the fourth day after stopping the drug 
urinary ammonia began to imecrease on the second 
day, reached lewels of 140 mb.q. day on the two days 
alter stopping the drug, and gradually returned to 
previews lewels by the sixth day after stopping it. The 
arterial bho! pH measured on the third day of 
administration of ammonium chloride was 7.45 
compared with ~.50 previously. A severe attack of 
paresis developed om thee day 

Prom the twenty-ciehth to the thirty-ciehth day 
(periods 10 to 15) the patient was given a supplement 
(100 day) of potassium chloride orally, divided 
inte three dows This dosuee was increased to 170 
miq. day from the thirty-cighth to the forty-second 
day, when the balance study was discontinued for the 
lour days price to operation, although the patient 
continued to take 170 mEq. day up to the day before 
operation. The of potassium chloride 
quickly corrected the hypokalaemic alkalosis, the 
“Tum potawsium rising to 4 mEq./L. on the third day 
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Fea. 3. Serum walues of potassium, sodium, bicarbonate 
and chloride, and balance of potassium, sodium, chlo- 
ride, phosphorus, caloum and nitrogen. Ammonium 
chloride was given in period and potassium chloride 
from period 10 until operation. Faecal and urinary out- 
puts are plotted upwards from the intake. 


of weatment and reaching levels of 5 mEq./L. after 
twelve days, while the alkali reserve dropped to 28 
mEq. L. and the urinary ammonia fell to the normal! 
lewel of 50 mEq. day. The serum chloride remained 
within normal limits throughout potassium chloride 
therapy. The potassium chloride supplement pro- 
duced a marked positive balance for potassium and 
chloride and a negative sodium balance. The reten- 
tiom of potassium gradually declined, urinary potas- 
sum increasing, until the addition of further admin- 
istration of “0 mEq. day of potassium chloride. 
This resulted in an increase in potassium retention 
although the urinary potassium was still rising when 
the balance study was discontinued. The total reten- 
tion of potassium during the fifteen days included 
in the balance studies amounted to 740 mEq. with a 
possible further retention of 200 mEq. during the 
tour days not followed. The retention of chloride in 
these fifteen days was 420 mEq. and the total loss of 
sodium 515 mEq., so that there was a net gain of 195 
mEq. of the acid radical in excess of base. From five 
days after the commencement of the potassium sup- 
plement until the time of operation the serum 
chemistry was normal. Following operation (periods 
16 amd 17) there was the usual postoperative balance 
for potassium, sodium and chloride, but by the 
seventh day after operation, when the patient was 
eating a normal dict without added supplement, the 
balance for these elements was essentially normal. The 
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Fic. 4. Daily urine excretion of potassium plotted against 
serum potassium. Key: © = Subjects with normal kid- 
neys. 0 = Patient preoperativels > = Patient post- 
operatively. = Patient after administration of am- 
monium chloride. 

blood values at this stage were as follows: serum 
potassium 5.4 mEq./ L., chloride 102 L., 
140 mEq./L. and the plasma alkali reserve 26.5 
L. 


There was no significant loss or retention of calcium. 


sodium 


phosphorus or nitrogen during the period of study, 
although the urinary excretion of calcium and phos- 
phorus increased during potassium repletion, and 
lowered after the operation. Milne, Muechrceke and 
Aird [77) noted positive postoperative calcium and 
phosphorus balances associated with nitrogen loss 


COMMENTS 


The Renal Excretion of Potassium. In Figure 4 
the daily excretion of potassium, calculated 
from three-day urine collections, is plotted 
against the corresponding level of serum potas- 
sium during control, ammonium chloride, 
potassium supplement and postoperative peri- 
ods. On the same graph are values for twenty- 
four-hour urine potassium, similarly plotted 
against corresponding serum levels, from subjects 
with normal kidneys; these values are taken from 
Mahler and Stanbury [24], and they include 
results from experimental potassium depletion, 
and one case of potassium deficiency of ali- 
mentary origin. The graph emphasises (1) the 
high urinary potassium excretion of our patient 
at abnormally low plasma levels during the 
control period, and during potassium supple- 
ment periods when plasma levels were normal; 
(2) the lowering of the urine potassium excretion 
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lor a single three-day lag (Fig. 3) as a result of 
the acidous induced with ammonium chloride, 
and (3) the effect of removal of the aldosterone- 
secreting tumour in bringing potassium ecxcre- 
tion into the normal, and possibly low normal 
range, for the corresponding scrum level 

The potassium Clearance depends on the load, 
that is, the potassium intake This is shown vers 
clearly, for example, by the balance studs 
carried out by Evans and Milne | 25) on a normal 
healthy man. With a normal intake of Prot aeetain, 
a scrum potassium of 4 mEq. L. and a urine 
output of approximately (A) day the 
potassium Clearance was 10 mil. munute, On the 
addition of 200 mEq. day of potassium the po- 
tassium balance very rapidly reached equilil>- 
rium, and the normal kidney preserved complcte 
homeostasis. The scrum potassium was now 
4.4 mEq./L., the urine potassium approximately 
250 mEq./day and the clearance approxi- 
mately 40 mil./minute. In our patient the 
potassium clearance on a normal intake of 
potassium was 17 ml. /minute. When 170 mEq 
day were added the potasssum clearance was 
24 ml. / minute. Thus, although our patient had a 
high potassium clearance on a normal potassium 
intake, during the fifteen days on the potassium 
chloride supplement (when he was in strongly 
positive potassum balance, and had already 
reached a normal scrum potassium level), his 
potassium Clearance was lower than that ol a nor- 
mal person with the same intake but higher than 
that of a potasssum-depleted sulyect with nor- 
mal kidneys. The high exeretion of potassium 
in the urine of our patient at such low plasma 
levels is a feature of all published cases of 
primary aldosteronism in which urine and scrum 
values have been determined. It has been stated 
that patients with primary aldostecronism are 
resistant to the replacement of the potassium 
deficit by oral supplement |/,2,7). We did not 
find this to be true in our patient and there are 
now several reports of proved cases of primary 
aldosteronisin in which supplementation effected 
a retention of potassium and raised the plasma 
potassium to normal [4-6,9]). On the other 
hand, the patient of Evans and Milne (25), 
who subsequently proved to have primary 
aldostcronism, retained potassium on supple- 
mentation but the serum potassium did not rise 
above 2.8 mEq./L. (77). Oral ammonium chio- 
ride had a delayed effect on urine potassium, 
which was reduced by about half for three days 
after stopping the administration of ammonium 
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chioride. Durie these three dave the potassium 
mtake was reduced in 14 mEq day but the 
prt Was pitas 1” mEq. day and, 
therefore, there must have been some retention 
ol potawium during this period. (Table v1.) 
Lalle vi shows abo that there was some positive 
correlation between the plasina comlnning 
power ami the urine during the 
control and ammonmm chloride periods, the 
acidosis lowerme the urine potassium. Any such 
inter-relation during the periods of potassium 
supplement will have been masked by high 
upon hugh 
intake. It seems from Fig@ure 4 that the 
opeTtative potassium im patient 
was on the low side of normal for corresponding 
blaxl levels. The patient, however, was not 
having extra potassium after operation whereas 
the normal values on the graph were obtained 
from subjects having in some cases 100 to 150 
mEq. day. The full balance data show (Fig. 3) 
that during the postoperative period the patient 
was in postive potassium balance, retaming 
144 mEq. in twenty days while his plasma levels 
were above the normal range. The evidence 
therefore suggests that postoperatively potas- 
sium retention was aboormally hich. In gencral 


agreement with this is the finding of Chalmers, 
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Fira. 5. Relationship between daily urinary excretions of 
ammonia and potassium. Key: 0 = Patient preopera- 
tively. + = Patient postoperatively. |) = Patient when 
acidotic. © = Values from cases of chronic potassium 
depletion of alimentary origin. (Schwartz and Relman 


27}.) 


Fitzgerald, James and Scarborough [6] in their 
patient with primary aldosteronism, that post- 
operatively the plasma potassium rose to 6.5 
mEq. L. without potassium supplement and as 
hich as 8.5 mEq./L. with supplement. During 
the postoperative period of thirty days, their 
patient retained 610 mEq. of potassium. 

The Renal Excretion of Ammonia. Normal 
persons excrete 30 to 50 mEq./day of ammonia 
26). During the control period our patient 
excreted 60 to 70 mEq./day, which is ab- 
normally hieh. Ingestion of ammonium chloride 
caused a rise in the excretion of ammonia which 
reached its peak about four days after stopping 
the intake of salt. The addition to the diet of 100 
and then 170 mEq./day potassium chloride 
caused a gradual decline in urinary ammonia 
to a level which was maintained after operation. 
Of interest is the reciprocal relationship be- 
tween urinary ammonia and urinary potassium 
shown in Figure 5. Also plotted for comparison 
are values taken from Schwartz and Relman 
'27| who described potassium repletion in two 
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patients suffering from chronic potassium deple- 
tion of alimentary origin: these values also show 
a reciprocal relationship between urinary potas- 
sium and urinary ammonia. It is obvious that 
both ions are excreted in much greater amounts 
by our patient than by the patients of Schwartz 
and Relman. The significance of this finding will 
be discussed subsequently. 

Recurrent Muscle Since the serum 
potassium had been falling gradually during the 
preceding four weeks, and was at its lowest 
recorded value of 2.2 mEq. L. at the time, the 
attack observed during the administration ol 
ammonium chloride may have been due simply 
to the effects of slow potassium changes rather 
than to the acute effects of ammonium chloride. 
However, a similar attack with 
administration of this salt was described by 
Earle et al. |28. in a possible case of primary 
aldosteronism. In this Case, as in ours, ammonium 
chloride reduced the alkali reserve but had no 
effect on the serum potassium level, a finding also 
described in proved cases of primary aldo- 
steronism by Crane, Vogel and Richland (7. 
and Eales and Linder |9). Sartorius, Roemmetlt 
and Pitts {29} point out that when ammonium 
chloride is given to a normal subject, despite the 
increased excretion of potassium on a constant 
intake, the plasma potassium is maintained or 
even raised, indicating the release of intracel- 
lular stores of potassium. Intracellular loss of 
potassium in acidosis has been demonstrated also 
by Elkinton and associates |#/|. Moore, as 
reported on by Crane, Vogel and Richland (7, 
produced hypokalaemic alkalosis 
by gastric suction, and showed that the plasma 
potassium was restored by administration ol 
ammonium chloride. Clarke and associates (3/7) 
also noted an increase in serum potassium from 
3.5 mEgq./L. to 4.0 mEq./L. on administration 
of ammonium chloride to the experimentally 
depleted normal subject and, since urinary loss 
continued, the potassium must have been drawn 
from intracellular stores. The absence of this re- 
sponse in primary aldosteronism is probably due 
to the severity of potassium depletion. Evidence 
is presented elsewhere in this paper that in our 
patient the potassium-depleted cells contained 
an increased amount of sodium, and that the 
latter ion was released, presumably in exchange 
for hydrogen ions, during the administration ol 
ammonium chloride. This exchange may have 
been a factor in the development of the paresis. 

Sodium Balance. Even when measured as 
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averages of three-day collections, the urmars 
sodium values before operation fluctuated con- 
siderably. During this ci¢hteen-day period 
the patient retained 111 mEq. of sodium. (The 
corresponding net potassium balance for thus 
period was zero.) Corresponding plasma values 
were within normal limits except for one value of 
147 mEq. L. A sodium balance control period, 
comparable in length with ours, » available only 
in the case of Mader and Iseri |4) who found a 
marked positive balance accompanied by scrum 
sodium values which were usually hich and a 
negative potassium balance. High serum values 
before potassium repletion are described im most 
of the published cases of primary aldostcronmm 
During the three davs when ammonium chloride 
was @iven the sodium balance was negative, bat 
scarcely more so than during control pernod 
number 4. In the three davs unmediately fol- 
lowing ammonium chloride, when the intake of 
sodium was reduced by 51 mbgq. day, the bal- 
ance was markedly positive, as was the potassum 
balance during this period. During the adminn- 
sodium 


tration ol chiomde the 


became negative as the potassum 
lhe reciprocal rela- 


uonship between sodium and potassium balance 


balance 
balance became positive 


during potassium repletion of potasssum-depieted 
sulyects is afurther feature of the Cases ol primary 
aldosteronism already referred to. and was 
noted by Mahler and Stanhburyv (27) in potas 
sium-losing renal disease, by Schwartz and 
Relman in alimentary potassium depletion, 
and by Black and Milne 32) in experimental 
potassium depletion. The immediate effect of 
operation on the sodium balance was to make 
it POSTIVG, as would be ted, and later the 
balance became normal 

Cation Sinfts. Cumulative changes in the 
amounts of intracellular sodium and potassum 
(Fig. 6) were calculated as described by Elkinton 
and Danowski (33). The initial extracellular 
fluid (ECF) volume was assumed to be 20 per 
cent of the pauient’s body weight; potassium 
changes were corrected for changes associated 
with protein metaboliem. Such calculations were 
based on the assumption that chlonde neither 
enters nor leaves the cells and hence that 
changes in extracellular fluid volume can be 
calculated from plasma chloride and chloride 
balance measurements. 

Reliable balance data were not available from 
our patient for a few days around the date of 
operation, and for calculations of postoperative 
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changes the assumption had to be made that the 
ECE volume did not change during this period 
Ihe starting point of postoperative changes bs 
therefore open to error, but calculations of ton 
shifts bevond this point are unaffected by any 
error in this awumption 

Lhe preoperative results show: (1) an increase 
in ECE volume of nearly 444 L., (2) a net gain of 
intracellular potawium of “67 mEq. out of 
829 mEq. retained bw the patient during this 
period, and (3) a net low of intracellular sodium 
of 1,141 mEq... “16 mEq. of which staved in the 
expanded ECE and 425 mbkq. of which were 
excreted hese hanges are shown in 6 
with corresponding plawna levels and plasma 
alkah reserve 

lhe increase of ECE volume of 4.5 L. in our 
patient, before operation, very samuilar to that 
reported tw Mahler and Stanbury in thew 
desenptuon of the potassium repiction of a Case of 
potasium-keing renal disease. Mader and Iseri 
f) reported an increase of about 1 L. during 
treatment with a patient with 
prunary aldosteronmm. \ smular increase was 
reported In Elkinton, Squires and Crowley 
in cases of metabolic alkalows duc to chronn 
potassium deherncy and ako by Schwartz 
and Kelman 27 during the potasssum repletion 
ol chrome pert deticirencs of alimentary 

The Relationsviup of the Potassoam Defareney to the 
Ut sale to conclude that durine 
the preoperative potassium repletion period in 
our patient more sodium was lost from the cells 
than potassium was gained. The inference from 
this finding is that before treatment the patient 
had lost a certain amount of potassium from his 
cells and a greater quantity of sodium had 
entered. Balance data on the two cases of Milne, 
Muchreke and Aird indicate intracellular 
changes similar to those reported here, but 
Chalmers ct al. (6) and Mader and Iseri | 7 
found that of the intracellular potassium lost, 
only about three-fourths and two-thirds, respec- 
tively, were replaced by sochum 

In acute experimental potassium depletion 
in rats (45) and in man |J2) potassium lost from 
cells was only partly replaced by sodium and i 
was inferred in these studies that part of the 
potassium deficit was balanced by movement of 
hydrogen ions from the ECF into the cells, thus 
giving rie to ECF alkalosis and low urinary 
ammonia and acidity. This concept was 
strengthened by the finding that potassium 


1960 


Gabe et al. 319 


Mar JUNE JULY 
9 


PLASMA CO, 0 
COMBINING 30) 
POWER (mEg/!) 20 


INTRACELLUL ARP 
potassium *200 
(méq) 


CUMULATIVE 
CHANGE IN 


hue 


EXTRACELLULAR 
FLUID 4VOWME 
(heres) 


167 meq 


100m Eq 
per day 


Fic. 6 Serum potassium, sodium and plasma CO, com- 
bemenge power, curmulative changes in intracellular potas- 
um and sodium, and changes in extracellular fluid 
volume. 


repletion abolished the alkalosis and led to an 
increase in urinary ammonia and acidity, due 
presumably to displacement of intracellular 
hvdrogen ions by potassium. 

The alkalosis in our patient, however, could 
not have been due to ion exchange between cells 
and ECF since the calculated cation shifts 
showed that intracellular potassium depletion 
was more than balanced by sodium alone. Also, 
in contrast to the observations in acute experi- 
mental potassium deficiency, the urinary am- 
monia excretion in our patient was high during 
potassium depletion (also noted by Milne, 
Muehreke and Aird |/7) and Eales and Linder 
9) and was gradually lowered during repletion, 
urinary potassium increasing with decreasing 
ammonia excretion. A similar relation between 
the daily excretions of these two urinary ions was 
noted by Schwartz and Relman |27! in chronic 
potassium deficiency and can be interpreted by 
the concept of Berliner, Kennedy and Orloff 
36) which postulates renal tubular secretion of 
potassium and hydrogen ions in exchange for re- 
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absorbed sodium ions. Ammonium ion excreuon 
is an index of hydrogen ion excretion, the latter 
decreasing as more potassium ions become avail- 
able for exchange. 

The potassium depletion described by 
Schwartz and Relman |27) was due to alimen- 
tary loss, and in their patients the sparing action 
of one ion on the other was sufficient to restrict 
potassium excretion to very low levels at the 
expense of increased hydrogen ion excretion (as 
ammonium ion). In our patient, however, 
both potassium and ammonium ion excretion 
were excessively high (Fig. 5), an observation in 
agreement with that of Eales and Linder [9) and 
Milne, Muehrcke and Aird [/77). Excessive 
excretion of these ions could occur as a result of 
increased reabsorption of sodium, thus giving 
rise simultaneously to potassium depletion and 
alkalosis. There is abundant evidence that 
aldosterone promotes such reabsorption. Hyper- 
secretion has been demonstrated in many condi- 
tions associated with sodium retention, e.g., 
nephrosis, congestive heart failure and hepatic 
cirrhosis [37]. Much of the evidence reviewed by 
Garrod, Simpson and Tait |38,39) relates 
aldosterone sodium and water 
retention. If aldosterone excess caused potas- 
sium depleuon and extracellular alkalosis by 
the mechanistn suggested, the cells might be- 
come depleted of both potassium and hydrogen, 
and this would allow more sodium to enter than 


secretion to 


potassium to come out. This situation would 
account for the intracellular cation changes seen 
in our patient on potassium repletion. 

Sodium balance data and plasma sodium 
values from our own and from other cases, as 
previously presented, provide further evidence 
for sodium retention during untreated primary 
aldosteronism. 

Renal Function. Whe abnormally low glo- 
merular filtration rate (Cly,) and maxima! 
tubular excretory capacity (Impaqg) 
probably due to the nephrosclerosis. The further 
reduction in glomerular filtration rate three 
months after operation, indicated by the urea 
clearance value (Table m1), is a feature of many 
published cases of primary aldosteronism. In 
those of Chalmers, FitzGerald, James and 


Scarborough [6], Eales and Linder (9), and 
Milne, Muehrcke and Aird |7/7) the lowered 
hltration rate coincided with a postoperative fall 
in blood pressure, but in our patient there was 
no marked relief of the hypertension after 
removal of the tumour. In one of three cases of 
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prunary aldostcronism brictly described by 
Dustan, Corcoran and Page | 4) 
sunilar fall in glomerular filtration rate not due 
to a fall in blood pressure 

Aldosterone Estimations. Dr. Garrod pros 
the following comments on the results of the 
estimations: “The moderately raised preopera- 
uve excretion of aldosterone is in keeping with 
our own and other worker's findings in cases 
of Conn’s syndrome. The extremely low urimary 
excretion of aldosterone after removal of the 
tumour, compared with the proportionately 
much smaller fall in cortisol excretion agrees 
with our findings in the case reported by Chal- 
mers, FitzGerald, James and Scarborough (6), 
and indicates that aldosterone excretion by the 
non-tumourous tissuc was being supprewed 
This interpretation ts supported by the 
tion studies on the tissue removed at operation 
and agrees with the hypothesis which we have 
previously put forward (Garrod, Simpson and 
Tait (39). It would seem that this suppression 
may not be casily reversble, for u was stll 
present three months alter operation in the case 
reported by Chalmers ct al., and in the present 
case the aldosterone excretion did not ree alter 
partial potassium repiction.” 


there was a 


CLINICAL COMMENTS 


Clinically, this patient resembled other cases 
previously described, apart trom the fact that 
his hypertension was more severe than in most 
and that he did not, to the best of our knowledeec, 
exhibit tetany. In 1951, when he had what was 
probably the first of his attacks of muscular 
weakness, his hypertension was consadcrable 
although lalile, and in the alwence of relevant 
symptoms, retinopathy or evidence of progres- 
sive renal damage he underwent talateral 
thoracolumbar sympathectomy. Assessment of 
the effect of this operation on his blood pressure 
is difheult but certainly readings of 240 to 210 
systolic and 150 to 130 mm. He diastolic were 
commonly recorded during his visits from 1952 
to 1956, and benechcial therapeutic action is 
scarcely clear. After removal of the adreno- 
corucal tumour the hypertension, although 
reduced, was still present and in March 1958 
his blood pressure varied between 180 to 110 
mm. He when lving down and 160 to 105 mm 
He when standing. The lability may be to some 
extent the result of sympathectomy. The reason 
for the persistence of the hypertension remains 
unknown, although an obvious but unproved 
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hypothesis is that it ts the result of renal damage 
secondary to prolonged hypertension or hypo- 
kalaemia or both 

It will be noted that thirst and polyuria were 
experienced for the first time shortly after the 
first stage thoracolumbar sympathectomy in 
1951, attacks of muscular weakness becoming 
frequent thereafter. Garcia Liaurado |4/) dem- 
onstrated that there ws an increased excretion in 
urine of an clectrols te-re@ulating corticoid in the 
immediate postoperative period and Garcia 
lLiaurado, Neher and Wettstein (42) isolated 
the hormone and identified it as aldosterone. 
Garcia Llaurade and Woodruff (43) suggest 
that pestoperative aldosteronism may result 
from enther increased production of aldosterone 
ol the Capacity of the liver to 
inactivate the hormene. It is powible that one of 
these mechanisms may have been responsible for 
precipitating our patient's symptoms after the 

The mitial diagnows of our Case was made on 
the buss of the history, hypertension, the pres- 
ence of hypokalemic alkalosis and the demon- 
stration of an adrenal tumour radiologically. 
While in the fully developed case raising the 
of primary aldosteronisim may de- 
pend only on awareness of the existence of the 
svadrome, the problem of diagnosis in some Cases 
may be one of ereat difficulty. Milne’s second 
sulyect was a woman complaining only of 
transient occipital headache who was found to 
have hypertension. An clectrocardiogram sug- 
ecested the presence of hypokalacmia and later 
she was found to have an adrenocortical tumour. 
Phe clectrocardiogram which is often performed 
routinely on new patients with hypertension may 
thus be of ereat value. 

The differential diagnosis from primary renal 
divease with hypokalacmic alkalosis (as opposed 
to the more common acidows) may again be a 
formidable problem, as pointed out by Milne, 
Muchreke and Aird [//), apparent distinguish- 
ing characteristics being posibly fallacious. 
Hyperplasia or a tumour of the adrenals may 
not be shown by air insufflation and the salivary 
Na/K ratio may be affected by secondary 
aldostcronism. Bilateral surgical exploration 
may have to be the last investigation before 
primary aldosteronism is excluded. 


SUMMARY 


A case of primary aldosteronism is described. 
The presenting features were some indefinite 
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unsteadiness of gait, with incidental hyperten- 
sion discovered on routine examination. Symp- 
toms of polyuria, polydipsia and attacks of 
generalised weakness did not develop until ten 
months later, shortly after a thoracolumbar 
sympathectomy had been performed for the 
hypertension. 

After a diagnosis of primary aldosteronism 
had been made, balance studies were performed 
over a period of seven weeks preoperatively and 
three weeks postoperatively. The biochemical 
findings are discussed. 

At operation an aldosterone-secreting tumour 
was removed from the left suprarenal gland. 

Except for the persistence of (a less marked) 
hypertension the patient has remained norma! 
lor the twenty-four months since the operation. 
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tions. Dr. Darmady kindly studied the renal 
tnopsy and Dr. Dexter reported on the pathology 
of the tumour tissue. Lastly, we should like to 
thank the subject of this report for his patience 
and cooperation. 
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Multiple Myeloma Manifested as a Problem 
in the Diagnosis of Pulmonary Disease 


Lowarp A. Faves, Heanert D. Kerman, wip. and SCHILDECKER, M.D. 
Daytona Beach, Florida 


MONARY involvement in multiple mycloma 
P. uncommon. In a series of filtyv-seven 
cases reported by Kenny and Moloney |/, 
there were no symptoms or physical findings 
referable to the respiratory wract. Extraskeletal 
involvement is most often present in the liver, 
spleen and Ivmph nodes | 2,3. 

In the case to he presented, exXtracsscotus 
pleuropulmeonary involvement was a dominant 
lcature 


year old white, marred woman complained 
of weakness, anorexia, dyspnea and pain in the left 
lower sade of the chest anteriorly 

Her past medical history included a subtotal 
hysterectomy and right salpingo-cophorectomy per- 
in 1943 for fibroid tumors of the uterus. In 
1949, hemorrhoidectomy was performed. In 1953 she 
had undergone subtotal thyrosdectomy for a benign 
nodule. There were no symptoms of thyrotoxicosis 
In 1955 she was treated at home for pneumonitis 
E.wery few months thereafter she was bedridden for a 
few days to a week with fever, cough and pains in 
the chest 

System review revealed no significant symptoms 
not related to her present illness. A roentgenogram 
of her chest taken at a molale chest survey unit 
twenty-four months before admission was reported as 

The patient's present illness began insidiously fil- 
teen months before admission, when she noted pain in 
her left iliac area. Her family physician, in another 
city, discovered a mass in the left iliac areca. She was 
thought to have diverticulitis, and was found to be 
anemic. She received several transfusions of whole 
blood, but continued to lose weight, felt weak, and 
pain persisted. Eight months after the onset of these 
symptoms she underwent an exploratory laparotomy. 
A cystic mass measuring 5.5 by 5 by 1 cm. in diameter 
was found adherent to the rectum and was removed. 
The pathological report was a benign Gartner's duct 
cyst. 

Following this operation her symptoms of weakness 
perasted. Dyspnea developed as well as sternal pain 
and pain in the left anterior portion of the chest; she 
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remained anorectic and continued to lose weight. Pain 
im her right hip and knee developed. During the 
several weeks before admission her dyspnea had 
increased and nausea and vomiting developed. 

She was first seen by one of us (E. A. F.) in Decem- 
ber 195°, approximately fifteen months after the onset 
of her present illness. Physical examination at this 
time revealed a fairly well developed, thin, white 
woman, approximately sixty vears of age, who ap- 
peared to be extremely weak and chronically ill. The 
temperature was 98.5°r., pulse 88 per minute, respira- 
tions 26 per minute, and blood pressure 152/84 mm. 
He. Examination of the head and neck was essentially 
within normal limits. Small, tender nodes were 
palpable in both axillas. On percussion, there was 
dullness in the lower half of the left side of the thorax. 
On auscultation, the breath sounds were normal on 
the right side but decreased to absent in the lower 
third and mid-third anteriorly and posteriorly. A few 
rales were heard at the right base. The heart sounds 
were normal. There was normal sinus rhythm. The 
second aortic sound was louder than the second 
pulmonic. No murmurs were heard. The apex beat 
could neither be seen nor felt. The abdomen did not 
appear to be distended. An operative scar was present 
im the left iliac region. The liver was palpable 
} inches below the right costal margin; the spleen was 
palpated 2 inches below the left costal margin. 
There was moderate tenderness in the right upper 
quadrant of the abdomen. Pelvic examination re- 
vealed a pale, vaginal mucosa. A small cystocele was 
present. The cervix was normal. On bimanual 
examination there was a sense of fullness in both 
fornices, more noticeable on the left. Rectal examina- 
tion revealed no abnormalities. The findings in the 
extremities were essentially within normal limits. 
Neurologic examination was also within normal limits. 

Preliminary fluoroscopy of the chest and x-ray films 
of the chest revealed a rounded, soft tissue density, 
measuring approximately 5 cm. in its greatest diam- 
eter, in the lateral aspect of the right mid-lung, which 
was adjacent and contiguous with the pleura, and 
which suggested loculated pleural fluid. There was a 
larger area of homogeneous density obscuring the 
entire left lower lung field, associated with pleural 
fluid in the left pleural space. In addition, there was a 
similar density in the superior medial aspect of the 
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Fic. 1. Electrophoretic pattern of the blood serum shows 
a marked increase in the gamma globulin fraction 


right upper lung held. which also suggested en- 
capsulated fluid. Spot roentgenograms lor bony detail 
over the areas ol density failed to demonstrate any 
definitive areas of bone destruction, demineralization 
or other osseous abnormality in these zones. Ihe 
initial impression was encapsulated fluid, associated 
with probable areas of pulmonary or pleuropul- 
monary metastases. A diagnostic thoracentesis was 
suggested. 

Further radiographic studies of the abdomen, skull, 
sternum, scapula, pelvis and right femur revealed 
spotty areas of bone destruction, completely osteolytx 
and quite characteristic of the usual classical osseous 
changes seen in multiple myeloma. The sternum 
showed rather marked demineralization, with thin- 
ning of the cortices, without significant destruction, 
but there was a definite area of subpleural extension 
of myelomatous tumor arising from the posterios 
margin of the sternum. The liver and spleen were 
found to be slightly enlarged. Further detailed studies 
of the bony thorax again failed to demonstrate any 
evidence of bony involvement which could be con- 
strued to be myelomatous osseous change, with sub- 
pleural extension of tumor. The areas of pleuropul- 
monary involvement seemed to be completely limited 
to the pleura and the lung. 

The urine had a specific gravity of 1.018, 
albumin, was negative for sugar, and the sediment 
contained many fine granular casts per high power 
field, with 4 or 5 white cells and rare red cells per 
high power field. Three consecutive examinations for 
Bence Jones protein were negatiye. A Sulkowitch test 
for calcium was also negative. The hemoglobin on 


5-plus 


Favis et al. 


admission was 7.5 @m. per cent with a cell volume of 
26 per cent. The erythrocytes numbered 2,640,000 per 
cu. mm., white blood cells 6,250 per cu. mm. with 56 
per oent sinall lympho vies, 42 jer cemt mature 


Ihe blood 


sinecars showed an increase in hs mphocyvies of the ma- 


neutrophils and 2 per cent cosinophils 


ture type, with excessive rouleaux formation. 
Coombs test was negative. The ervthroewte edimen- 
tation rate (corrected) was 25 mm prt hee 
serum total cholesterol was 132 me per oem, alka- 
line phosphatase | 


r 


units, phoswphorus 3.7 me 
wath comtral of twelve \ 
test showed per cent dve retention alter lortw-five 
minutes. Blood urea was 23.9 me cent 
which scrum clobulin was 4.6 em... «rum was 
* ME scrum was ore \n 
4 marked increase in the gamma elobulin fraction 
with a decrease in the albumin. The bload was neea- 
live lor crvoglobulin. A bone marrow aspiration was 
entiucls 


periormed areal thee at 


(Fie. ? 


Because of the massive pieural eHusen im the 
pale ural Cavity, thoracentess was porate stoned iz”. 
\bout 6) oc. of reddish tineed, sightly wirbid fluid 
“as obtained I he yravily Was al] 
count 95 per cent of tie cells te be 
cells, crnt wee pols lear +ics, 
peroent large mononuclear oclls and 1 ier were 
small mononuclear cells. There were W).000 ervehro- 
cytes per cu. tim \ sugar determination was 277 ite 
per cent. No epithelial tumor celle were found. At a 
later date thoracentesss was performed in the right 
pleural cavity and the same type of pleural fusd was 
obtained. On microscopic cxamination many plasma 
cells were noted 

[he patient was hospitalized for twelve days. Dur- 
ing her stay her symptoms of weakness, anorexia, 
sheht dyspnea and pain in the ieft lower anteris 
chest persisted. During the evening she complained 
of pain in the right hip, with radiation to the right 
knec. Night sweats were often present, but the tem- 
perature was within the limits of normal exeept for 
one day when a thoracentesis had been performed 

Treatment with urethane (2.6) was attempted but 
was abandoned afier a total of 6 em. had been given 
over a two-day period. Prior to therapy the leukocyte 
count was 6,258 per cu. mm., of which 56 per cent 
were small lymphocytes, but after the drug was given 
the leukocyte count decreased to 4,150 per cu. mm 
with 72 per cent small lymphocytes, 5 per cent large 
lymphocytes and only 18 per cent mature neutrophils 
She received 1,000 oc. of whole blood during her 
hospital stay, and the hemoglotin, on discharge, was 
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Pea. 2. Rome marrow smear shows innumerable mature and immature plasma cells. 


Pee. 3. The fluid comtamed celle, 95 per cent of which were plasma cells. 


9 em per cern with a cell volume of 28 per cent I he 
erythreevie count wae 50).000 per cu. men 

therapy to the areasin the mght md-lung and 
left hower lung was administered, with approximately 
2.500 © tumor dose to the area in the right mud-lung 
and 2.200 ¢ tumor dose to the area at the left hase, 
delivered in a twenty-cight<lay period. The x-ray 
therapy was given with a conventional 250 KV ther- 
apy unit, with a beam of a half walue laver of 3.25 mm. 
of copper. Rather striking regression of the arcas of 
pulmonary infiltration and pleural pulmonary in- 
volvement occurred. (Pies. 4 and 5.) 

In spite of the regression of the pulmonary involve- 
ment following x-ray therapy the patient comtinucd to 


complain of comuderable diwscomlort in the left lower 
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side of the chest, with anorexia, weakness and weight 
lows. Blood studies showed the hemoglobin to vary 
from 6.9 em. to 7.75 em. percent. The leukocyte count 
ranged from 5,000 to 6.800 per cu. mm. with a normal 
differential distribution. She also had generalized 
purpuric eruptions, with considerable pruritus. 
Platelet counts were 50,000 per cu. mm. on two oc- 
casions. It was then decided to try again to give her 
urethane, 1.0 em. four times daily. She was also given 
triamcinolone, 4 me. four times daily. Under this 
regimen of therapy there was a definite improvement 
in the chest pain. Appetite improved and she had a 
sense of well-being. The latest blood count, which was 
im July 1958, revealed a hemoglobin of 11 to 12 gm. 
per cent, an erythrocyte count of 4,000,000 per cu. 


? 
' 
| 
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Fic. 4 Initial radiograph of the chest, December 16, 
1957. 


mm., and a leukocyte count of 3,100 per cu. mm. of 
which 23 per cent were lympho Vics, 62 per 
nature neutrophils, 7 per cent were monocytes and 
8 per cent were stab forms. The platelet count was 
ost ol the 


purpuric spots had disappeared. She is now reociving 


now normal at 280,000 per cu. mm 


a maintenance dose of urcthane solution, 1 vin 


twice dailv and 2 mg. of tnamecimolone. 


three times 
daily. She had been receiving these medications bor 


two months. 


COMMENTS 


Multiple myeloma was first suspected when 
excessive rouleaux formation was reported in a 
peripheral blood smear. Further confirmatory 
evidence was given by the typical clectrophoretx 
pattern of the serum proteins. The classical 
roentgenographic findings of muluple mycloma 
were found in the left scapula, right femur, 
ischium and skull. The presence of numerous 
plasma cells in the pleural fluid and bone mar- 
row was diagnostic. 

As already indicated, pulmonary involvement 
in multiple myeloma is uncommon. Extra- 
osseous pleural involvement is even more rare. 
In a report of fifty-one cases Meacham | 3) found 
no cases of isolated pleural involvement, and a 
limited search of the literature failed to uncover 
instances. Pleural 


any other involvement ts 


reported by Snapper |2) and Batts (5) and occurs 
plasmacytomas of ribs of 


when sternum 
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Pio. 5. Rachoeraph of the chest aftey theorem 
February 20, 1958 


infiltrate the subpleural ‘pace in direct 
jailed to demonstrate anv senilcant teen 
change in the areas of contimucns pleural LL 
volvement. Paramviond mawes would scem to tx 
unlikely in this there were te 
clinical manifestations of amvioxiows of th: 
pieural plasmacytoma amd the area the 
left lung a subpleural and pulmonary paren- 
chyvmatous plasmacytoma 

Frequent colds with fever and coughing, a 
reported by this patient, occur in thos wilerine 
from multiple myeloma The alwence of the 
lraction ol the mvueloma scrum loaves 


sluggishness of the blood flaw through the hung» 


due to the marked increase in blood viecouty and 
rouleaux formation of the rect celle meet Lecilitate 
the development of Kecurrine 


aah 


pote 


of 


occurs mvcloma 


MMARY 


A caw ol multiple reported we 
pathology wae 


presented dominant pleuropulmonary 


jestations lhe pulmonary 


AL oF we tre 
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probably due to pleural plasmneocyvtomas, with 
sulpleural aml pulmonary parenchymal mve- 
ively 
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Postural Hypotension’ 


Report of a Case, with Hemodynamic Studies of Central, 
Peripheral and Pulmonary Artery Pressures 


ALAN SOLOMON. M.D. end A. 
Neu Dork. Neu Dork 


ROFOUND alterations of the normal hemo- 

dynamic responses have been described in 
patients with postural hypotension, including 
abnormal changes referable to arteriolar resist- 
ance, venous tone, cardiac output and neuro- 
hormonal vasopressor substances. These changes 
generally have been related to the circulator, 
abnormalities occurring in the erect position 
The purpose of this report is to present a patient 
with postural hypotension who had previous! 
undescribed abnormal circulatory findings which 
were present in the recumbent as well as in the 
upright position, and to record the circulators 
responses of this patient to posterior pituitary 
preparations and to desoxycortucosterone acetate 


(DOCA®). 


CASE REPORT 


J. Mc., a forty-two year old housewile, was admitted 
to The Mount Sinai Hospital! on January 20, 1958, 
complaining of weakness and dizziness upon standing 

In 1954, the patient was diagnosed as having dia- 
betes mellitus and control of the diabetes was achieved 
with the administration of 20 units of NPH insulin 
daily. In October 1957, the patient first experienced 
weakness and dizziness upon standing. Her symptoms 
were immediately relieved by returning to the recum- 
bent position. 

Concomitantly, severe vomiting developed and she 
was admitted to another hospital in diabetic acidosis 
Treatment with intravenous fluids and additional 
insulin readily corrected the acidosis, but because of 
persistent vomiting an exploratory laparotomy was 
performed. A congenitally absent right adrenal eland 
and kidney were noted but no intra-abdominal! disease 
was found. Postoperatively, the vomiting subsided; 
however, her incapacitating postural symptoms per- 
sisted, necessitating further hospitalization 

On admission to The Mount Sinai Hospital, the pa- 
tient was thin and appeared chronically ill. The 
physical examination was within normal limits with 
the exception of her response to the upright position 


[he patient bloud pressure in the recumbent postion 
wus BLE He afi tle eat latec wae 
ness; ber blood pressure was beat bees 
pulse ratc remained unchanegrd 

Neurologx al examination revealed the deep tendean 
retiexes in the bower to ter 
was ititact I he ral owe ew 
was diminished 

Routine studies of the and eed revealed 
abnor malities lhere was tre aie wath 
out givoosuria and a at 
inibuted to her recent wormtime. Ite 
but the spinal was 
rite were ug. per thee 
of normal. Resales of of adrenal 
and | were 
normal. Koenternogram of the cheat and 
intestinal evetem showed no abnormalitere 

Studies of the central and penipheral prewure and 
al pulmonary artery pressure were carreed cat on talt- 
tabie in order to the patients 
disabling postural hypotension. A No 


« 


le reond orntral arterial 

ethv bene catheter was advanced to the ae 
above the sorte valve thate-w 
18G needle inserted pereutaneoudy into the 
femoral artery Penipheral atterial “were 
recorded via a Cournand needic weeried perewta- 
neously into the left brachial artery. The sere pou 
for all pressures was 5 cm. posterior to the sternal 
angle, irrespective of the position of the ult-table The 
systemic pressures were recorded trom 
a single base line by means of Mtatham strain gauges 
ort at equal 

The catheterization studies are recorded in Tigure 

In the upper portion of the igure, the pronounced tall 
in both central and penpheral pressures ewsdent, the 


* From the Department of Medicine, Mount Sinai Hoepital, New York, New York 
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teu. | Seeeltamcoudy obtained central aortic and brachial arterial pressure. The 
polmenary arterial were recorded ummediately following recording of 
the pressures were recorded from a single base 
the gauges being set at equual semetivities. The central pressure is 
bw ote carher ommet. In the upper portion of the figure, the pronounced 
tell  artersal with evident. In contrast to a normal patient, 
the central pressure wae ehehtly hugher than the peripheral systolic pres- 
ore durwe recumbency. tilting at 60 degrees, although the peripheral 
wae tham the central pressure, the difference between the 
tee wae emailer tham seen im normal patients. In the lower portion of 
the the changes cecurreme mm the arterial pressure are demon- 
trated. comtrast to the eveterme cireulation, the pressure in the pulmonary 
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attery chebtlh durme 


mat tmarked drop coming at degree tilt. These 
are of come defiretety abnormal. the normal 
te tilting being sleght fall in 
ore. tee in diastole prewure and fairly comstant 
J he of the central 
to the peripheral arterial preswure in thes patient of 
Whereas the recumbent posstion 
the artery peewure exceeds the cen- 
tral peewure be about 10 per and 
the pevipheral puke peewure exceeds the central pres- 
cure bw 4) per come im this patient the cen- 
wal wetele peewure wae eightiv higher than the 
peripheral preware During tilting of the nor- 
onal paatecmt the difference between the two pressures 
markedly) acontuated In this patient, al- 
though the peripheral pressure was slightly higher 
than the central peewure at 60 degrees, the difference 
tertweem the prewures wae wnalier than would be 
evident in normal The lower portion of 
Figure | shows the changes occurring in the pul- 
monary atterial recorded mnemediately after 
recording of prewure. In contrast to the 
circulation. the prewure in the pulmonary 
artery tone ehghtiv during tilting 

The patient was given posterior pituitary prepara- 
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tioms to ewaluate the effect on her postural hypo- 
tension. A Pitressin” infusion, 3 mu. (milliunits) per 
minute. produced 4 maximum pressor response in 
both the recumbent and erect positions. (Table 1.) 
However. 5 units of Pitressin tannate in oil adminis- 
tered subcutaneously did not maintain her blood pres- 
wore while standing. The intravenous administration 
of 10 wnits of oxytocin had no effect on the blood 
pressure 

Attempts to treat the patient's postural hypotension 
with the use of clastic stockings, an abdominal binder, 
ephedrine 50 mg. four times daily, and atropine to 
tolerance were unavailing. The intramuscular admin- 
wtration of mephentermine (15 mg.) produced a 
pressor response in the recumbent position, but had no 
effect om the postural hypotension. (Table 1.) 

DOCA (5 me.) was administered intramuscularly 
twice daily. Within seventy-two hours a slight hyper- 
temmve effect was achieved in the recumbent position, 
and the patient s blood pressure was maintained fairly 
close to normal levels in the erect position. For the 
first time im several months she was able to walk with- 
out difheulty. When the patient did not receive the 
drug for several days the postural hypotension re- 
turned. When DOCA therapy was reinstituted, the 
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lamin 
BLOOD PRESSURE RESPONSE 10) VARICM S PILAR Al 
AGINTS IN THE RECUMBENT, SITTING AND ST ANTINNG 


Blood Pressiun 


Data 


I ml. min 110 
2mU. min 
3mU. min | 4 
4mtU./min 

10 min. 

15 min. 

30 min. 20/00) 

60 min. 

30 sec. (4p. 

1 min. 

2 min. 

5 min. 95 

VMephe ‘er? j j 
60 min. 150/80 
DOCA (5 me.1 darly 

Dav ?. 1M) 114) mis 


beneficial! therapeutic effect was again achieved with- 
out weight gain or other undesirable side effects of the 
drug. 

The patient was discharged from the hospital and 
took 15 units of NPH insulin dailw and ? and i, me 
of sublingual DOCA wwice daily. For a two-month 
period she continued to walk and function normally. 
but subsequently orthostatic hypotension developed 
again despite maintenance doses of DOCA. After an 
interval of several weeks she again responded satis- 
factorily to the administration of 5 me. DOCA dail 


Solomon. 
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patient peripheral vaecular “tone” was con- 
aderaldy unpaired im recumbency as well as 
during tilting. This unplics a more faulty vaw- 
motes state im this particular form of postural 
hypotemion than has previously been strewed. 
In thee regard, of interest that an increase in 
bhand prewure with Pitresan infusion was ob- 
tained tw Waener and Braunwald (6) in patients 
with pextural hypetenmeon m the recumbent 
penttion whereas thie drug had no eficct in nor- 
inal patients 

Several investigators have demonstrated ab- 
va«uler im patients with 
hypotermion. Stead and Ebert 7) and 
and Hawnes pestulated that the funda- 
mental phywological defect in these patients bs 
lature to respond to the normal amount of 


Fe 


pooling the upright partion with an 
degree of reflex arteriolar cometric- 
nom. Mact lean ancl Allen . om the other hand, 
come hucled that the defect in pextural adaptation 
met clue to of artersolar Cometriction 
related? te return and 
diminished cardiac output. Hickam and Pryor 
attempted te evaluate the relative 
tame of changes im cardiac output and ol 
penipheral remiance in producing orthostatic 
fall im prewure. Although the results in 
ther twelve 
ant 
with lanure of arterwlar 


patients were quite variahie, 


metural wae more 
comeirictian than with an abnormal decline m 
cardiac output. Nevertheless, they were able to 
prevent the drop m presure im the erect 
these anc im studies 
in Pace ane! hie // 

In regard to the pathogeness of the postural 
hypotension im thie patient, the changes recorded 
m the pulmonary artery pressure, as demon- 
erated in Fieure |, are of comaderatile mterest 
In comtrast to the events occurrime im the «vs 
terme Circulate, the ol tamed 
prewure in the pulmonary artery rose 
durinme tiltine. Although the senihecance of this 
fuiing w difficult to interpret without more 
data, tt does sugeest that there probably was not, 
at least intially, a large drop im venous return, 
under sich circumstances one would 
me cxpect the pulmonary arterial prewure to 
ree unlew there were a marked concomitant 
increase in pulmonary vascular reastance. The 
of lective “compensatory pul- 
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monary Vasoconstriction acting to sustain the 
pulmonary arterial pressure in the presence of 
unpaired peripheral vasoconstriction is interest- 
ing to consider, but data to confirm this hypoth- 
esis have not yet been obtained. 

Inasmuch as the physiologic mechanisms 
responsible for the symptoms of postural hypo- 
tension have not been precisely delineated, there 
have been varied approaches to therapy. Ab- 
dominal and lee binders have been suggested to 
prevent venous pooling but they were without 
effect im this patient, as were vasopressor agents. 
As emphasized in the report of Wagner and 
Braunwald 6, intravenously administered Pi- 
trewan was eflective in releving the postural 
hy potension of thus patient, but it was not possi- 
ble to work out a satisfactory and effective 
regimen of intramuscular injections. This might 
be a matter of precise adjustment of dosage, 
however. 

The use of DOCA in the treatment of ortho- 
static hy potension, which was effective in this 
patient, was previously reported by Spingarn 
and Hitzie and by Gregory | 73). The reason 
for the etheacy of DOCA in this syndrome is 
somewhat obscure, although it has been at- 
tributed to an increase in blood volume and also 
of extravascular volume which might act to 
prevent pooling of blood in dependent areas. 
Raab and his associates | 74), however, found no 
eenificant increase in the body weight of norma! 
with DOCA-induced hypertension. 
Phev have also shown that the pressor effect of 
infused epimephrine and norepinephrine is 
potentiated in man by pretreatment with 
DOCA. This effect was further exaggerated by 
mereasing the sodrum intake, and diminished or 
abolished by rigid sodium restriction. The 
varving response of this patient to the same dose 
of DOCA may have been due to alterations in 
her salt intake, but this factor was not controlled 
accurately enough to provide precise informa- 
thon on this point. 
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SUMMARY 


A patient with diabetic neuropathy and 
associated orthostatic hypotension is described. 

Cardiac catheterization studies of central and 
peripheral arterial pressures during various 
deerees of ulting revealed abnormal! findings in 
the recurmbent position as well as during tlting. 
Whereas normally the peripheral arterial pres- 
sure exceeds the central arterial pressure, in this 
patient the central arterial pressure was slightly 
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higher than the peripheral arterial pressure in 
the recumbent During tilting, the 
peripheral arterial pressure exceeded the cen- 
tral arterial pressure but the difference between 


position. 


the pressures was considerably less than would 
be evident in a normal person. These findings 
were taken as evidence that peripheral vascular 
was impaired in this patient in re- 
simul- 


cumbency as well as during ulune. A 
taneously recorded pulmonary arterial pressure 
demonstrated a slight rise during ulting in con- 
trast to the events in the systemic circulation, 
suggesting that there was no large initial fall in 
venous return. 

Pressor effects and relief of postural hypoten- 
sion were obtained with Pitressin, administered 
intravenously, as well as with DOCA, admin- 
istered intramuscularly. Sublingual admuinistra- 
tion of DOCA resulted in a prolonged remission. 
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Vista ril helps bring tranquility 


When she drinks to relieve her tensions, 
VISTARIL can help restore perspective. 
By maintaining tranquility, visTaRit helps 
patients to accept counsel more readily, and 
encourages abstinence from drinking. 


VISTARIL. has shown a wide margin of safety, 
even in large doses, over prolonged periods. 
Clinical studies have shown that VISTARIL pro- 
duces no significant lowering of blood pres- 
sure, pulse, or respiration in chronic drinkers. 


Available as: Capeules — 25, 50, and 100 mg. Parenteral Solution (as the HCL)—25 mg. per cc., 10 cc. 
vials and 2 cc. Steraject® Cartridges; 50 mg. per cc., 2 cc. ampules. Professional literature available 
on request from the Medical Department, Pfizer Laboratories. Brooklyn 6, New York. 
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The 
McNEIL 


anxious, agitated 
and apathetic office patients 


calmed without drowsiness 


and with normal drive restored... 
on one or two 0.25 mg. tablets b.i.d.: 


This is the pattern of performance for 


PERMITIL 


Fluphenazine dihydrochlonde 


* 
4 
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In Anxiety and Anxiety-induced Depression 


“In contrast to other phenothiazines, it ([Peamrrt) mitigates 
apathy, indifference, inertia and anxiety-induced fatigue. 
Thus, instead of impeding effective performance of daily tasks, 
it increases efficiency by facilitating psychic relaxation. Con- 
sequently, acceptance of this drug, especially by office patients, 
has been excellent.”' 

@ In 608 patients with anxiety and anxiety-induced fatigue 
or depression, Peamitit, administered in small daily doses of 
0.5 mg. to | mg.. produced significant improvement in 90%.? 
@ Pear is virtually free from side effects at recom- 
mended dosage levels. 

@ Patients become calm without being drowsy and normal 
drive is restored. 

@ Onset of action is rapid; effect is prolonged. 

@ Prax does not potentiate barbiturates or non-barbitu- 
rate sedatives and can be used with impunity with such agents. 
How to prescribe Peamrri: The lowest dose of Pzamrrit that will pro- 
duce the desired clinical effect should be used. The recommended dose 
for most adults is one 0.25 mg. tablet twice a day (taken morning and 
afternoon). Increase to two 0.25 mg. tablets twice a day if required. Total 
daily dosage in excess of | mg. should be employed only in patients with 
relatively severe symptoms which are uncontrolled at lower dosage. In 
such the total daily dose may be increased to a maximum of 


2 mg.. given in divided amounts. Complete information concerning the 
use of Prasrru. is available on request. 


suprise: Tablets, 0.25 mg.. bottles of 50 and 500. 


|. Ayd. F. j.. jr: Current Therapeutic Research 1:41 (Oct) 1959. 
2 Recent compilation of case reports received by the Medical Department, 
White Laboratories. Inc. 


a 


AC C 


COMIN? 


Wall e 


migraine recurrent “sick” headaché aly preg! migraine 


“ergomar 


sublingual ergotamine tartrate tablets 


@ faster than any oral tablet —faster than the 
time needed to obtain, prepare and give an 
injection, and get an effect. Tablets dissolve 
under the tongue within 30 seconds, effects 
Start with the speed of circulation time, relief 
in the 90 per cent range is established within 
10 to 15 minutes. 


STOPS THE ATTACK WITH 
“PARENTERAL” SPEED AND 
SUBLINGUAL CONVENIENCE 


@ the tiny sublingual tablets can be placed 
under the tongue any time, anywhere—no 
need for water, privacy, or sterile precautions. 


Supplicd: Ergomar Sublingual Tablets,' 2 mg. ergot- 
amine tartrate per tablet. in specially dewgned div- 
penser package of 12 tablets. For patient economy 
and convenicnece, we sugges prescribing 12 tablets 


KEEPS MORE PATIENTS HEADACHE-FREE MORE EFFECTIVELY 


<N NORDSON PHARMACEUTICAL LABORATORIES, INC. + lrvington, New Jersey 


7 
= 
| 
~ 


The first specific aldosterone-blocking agent... 


Effectively extends the medical control of 
edema and ascites. It introduces a new 
therapeutic principle in treatment of... 


CONGESTIVE HEART FAILURE 


HEPATIC CIRRHOSIS 
THE NEPHROTIC SYNDROME 


IDIOPATHIC EDEMA 


ALDACTONE introduces a new class of therapeutic agent, the aldosterone 
antagonist, having a new kind of therapeutic activity. It specifically blocks 
an akered physiologic mechaniem which has caused excessive sodium and 
water retention, thus achieves diuresis. This activity provides a fundamen- 
tally new approach to the control of edema and ascites, including edema 
totally or partially refractory or unresponsive to all other diuretic agents. 


e.o. SEARLE a co. 


Research in the Service of Medicine 
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The advantages of 


ALDACTONE 


(a) a means for relieving resistant or advanced edema. 


(b) highly useful synergistic activity in a program of treatment 
including conventional diuretic agents. 


New... Pharmacologic Action 


These advantages derive from a different mode 
of action and a different site of action than those 
of diuretic agents presently in use. Studies 
made during the past decade have demonstrated 
that the potent salt-retaining hormone, aldo- 
_ sterone, plays a fundamental role in regulating 
the reabsorption of sodium in the cena] tubules. 
The production in the body of aldosterone in- 
creases strikingly in most edematous patients 
and plays a crucial role in producing and main- 
taining the edematous state in such disorders 
as congestive heart failure, hepatic cirrhosis, 


the nephrotic syndrome and idiopathic edema. 

The new aldosterone-blocking agent, Aldac- 
tone, is a complex spirolactosteroid, closely 
resembling aldosterone in configuration. It 
arrests the activity of aldosterone and other 
mineralocorticoids which promote the retention 
of sodium and water, apparently by blocking 
their binding sites. Aldactone is thus able to 
establish a satisfactory diuresis in edematous 
patients who have heretofore been considered 
beyond the help of medical management with 
conventional] diuretics. 


6.0. SEARLE « co. Chicago 80, Illinois. Research in the Service of Medicine. 
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New...Therapeutic Effect 


Mercurial and thiazide compounds, presently transport ions across the renal tubular epithe- 
the most widely used diuretic agents, appar- = lium. Both act mainly in the proximal con- 
ently inactivate enzyme systems necessary to voluted tubules. 


ALDACTONE 


acts by blocking hormone mediators (mineralo- distal segment of the renal tubules. Aldactone 


corticoids) governing the reabsorption of 
sodium and water and exerts its influence in the 


is able to exert a beneficial therapeutic effect in 
two distinct ways: 


1. Because it blocks an altered physiologic mechanism which has caused 
reabsorption of sodium, Aldactone may be used as the sole agent to 


produce a highly satisfactory diuresis. 


2. Because of its different site and different mode of action, Aldactone has 
a true, highly valuable synergistic activity when used in a program 
of treatment that includes proximally acting diuretics. 


New...Prevention of Potassium Loss 


A distinct advantage of Aldactone in treating 
edema is its ability to conserve potassium dur- 
ing diuretic therapy. This property is particu- 
larly important in moet edematous patients 
since hypokalemia may precipitate hepatic 
coma in those with cirrhosis, and digitalis in- 
toxication in those taking digitalis. 


It should be emphasized that Aldactone does 
not significantly affect an existing normal serum 
potassium level. When given as the sole agent, 
Aldactone averts the hypokalemia often in- 
duced by mercurial and thiazide diuretics, and 
when given in combination largely or wholly 
offsets the potassium loses which they induce. 


foc preview of the change Aidactene expected te make in the treatment of edema, please turn the page.-> 


What Physicians May Expect of 


ALDACTONE 


It is fully expected that Aldactone will change 
present medical concepts of the therapeutic 
limitations in the management of edema. Many 
patients living in a greater or lesser state of 
edematous invalidism can now become edema- 
free. To others, gravely ill, Aldactone will be 
life-saving. Clinical trials demonstrate that, 
when used as the sole agent acting on the kidney 
in the relief of edema, Aldactone will produce 
a satisfactory diuresis in about half of those pa- 
tients whose edema is intractable to conven- 
tional diuretic agents. 

Furthermore, when Aldactone is used in con- 
junction with a mercurial or thiazide diuretic 
the level of satisfactory response may be ex- 
pected to rise to approximately 85 per cent in 
those whose condition was refractory to all pre- 
viously available therapeutic measures. 

The response of some patients with extremely 
resistant edema may be further enhanced by 
administering a glucocorticoid such as predni- 
sone. When Aldactone is used in such a compre- 


hensive therapeutic regimen a satisfactory 
diuresis and relief of edema may be expected 
in more than 90 per cent of edematous patients 


posace: For most adult patients the optimal 
dosage of Aldactone, brand of spironolactone, 
is 400 mg. daily in divided doses. Aldactone 
should be administered for at least four or five 
days before appraising the response, since the 
onset of its therapeutic effect is gradual when 
the drug is used alone. When used in combina- 
tion with mercurial or thiazide diuretics Aldac- 
tone manifests greater activity on the first and 
second days. The dosage range is 300 to 1,200 
mg. daily and dosage should be adjusted to the 
response of the patient. A dosage of 400 mg. 
daily, however, will meet the requirements of 
most patients, and even 800 mg. daily will sel- 
dom be required. 


supPLieD: Aldactone is supplied as compres- 
sion-coated yellow tablets of 100 mg. 


6.0. SEARLE « co., Chicago 80, illinois. Research in the Service of Medicine. 
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Jor better management of — 


hypertension 


purified alkaloid of the  wetel alone for gradual, sustained lowering of blood 


frequency and/or severity of these reserpine pressure in mild to moderate 


side effects: 


useful as an adjunct to other 


labile hypertension 


antihypertensive agents, 


mental depression + bradycardia sedation * weakness nermitting their use in lower, better tolerated dosage 


fatigue lavestude sleepiness aightmares 


* gastrointestinal effects Professional information available on request 
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Mrs. C.R. Normotensive 
with Singoserp/Esidrix... 


Relieved of hypertensive headache, patient can now carry out heavy responsibilities 


Severe headache —a symptom of her hyperten- 
sion — has troubled Mrs. C. R. for about 4 vears. 
Her job and home life have imposed additional 
stress. Employed by a chocolate manufacturer — 
on the “swing shift” —she works in a cold room, 
wearing a coat and wool socks as protection. After 
work she waits a half hour for a bus that gets her 
home at 1:30 a.m. 

Mornings at home offer no respite. Since her 
husband, a cardiac cripple, cannot help with 


houschold chores, she does the cleaning and shop- 
ping, also works on the lawn and garden. Mre. R 
and her husband built their own houw fron the 
foundation up some years ago. After hn incapact- 
tating heart attack in 1957 she poured the con- 
crete walks and patio herself 

Initially, Mrs. physic an ribed 
bamate and chlorothiazide, with no effect. On 
January 29, 1959, she was switched to Exidrix WO 
mg. in combination with Singoscrp 0.5 mg. daily ; 


i 
| 

used with permission of patient 


Before treatment: 6. P. 190/110 mm. Ng 


her blood prewure was then 190/110 mm. Hg. 

By March 9, Singoerp Esidrix combination 
therapy had lowered Mrv. R.'s prewure to 
100 mum. He. On June |. the reading was 140/50 
mm. He. As of August 24, the patient's blood 
prewure had stabilized at that normotensive level. 

Mire. R. ic delighted with the results of 
Singowerp treatment. Her headaches are 
gone. She once again has the energy to handle 


Singoserp 


sytomngopine and 


Combination Tablets 
POTENTIATED ANTIHYPERTENSIVE 


After treatment: B. P. 140/80 mm. Hg 


her heavy responsibilities at work and at home. 

With Singoserp-Esidrix you give your hyper- 
tensive patients the benefits of potentiated ther- 
apy. Often more effective than a single drug, 
Singeserp-Esidrix usually relieves hypertension 
without side effects. Indicated in mild to mod- 
erate hypertension. 


Singoserp-Esidrix Tablets (white), cach contain- 
aed 75 me. Eeidrin. Tablets (white), cach 
contanming 0.5 mg. Singoserp and 75 mg. Esidrix. 
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CLINICAL BRIEFS FOR MODERN PRACTICE 


Is pregnancy an etiological factor 
in the development of gallstones ? 


No definite relationship between pregnancy and the formation of gall- 
Stones was demonstrated in a recently concluded clinical study. Of 352 
asymptomatic pregnant women studied by interview, clinical history, 
and cholecystography, only 11 (3.1 per cent) had gallstones. 


Age of patient 
10-19 
(98 patients) 


20-29 
(210 patients) 


30—39 
(41 patients) po 2 with stones 


40-49 
(3 patients) | 


No stones Stones 


Source: Large, A. M.; Lofstrom, J. E., and Stevenson. C5. AMA Arch Sure 76 066. 1909 


When functional GI distress indicates medical management .. 


DECHOLIN wit, BELLADONNA 


(dehydrocholic acid with belladonna, Awts) 
provides true hydrocholeresis plus reliable spasmoly sis 


In medical management, ...recommended for patients with a clinical hetory of 
biliary tract disease when gallbladder disease has not been confirmed 


*Best, R. R.: Mod. Med. 25:264 (March 15) 1957. 


Available: / Belladonna tablets (dchydrocholx acid, Ames) 3% (2% me) 
and extract of belladonna % gr. (10 mg.). Bottles of 100 and S00 


DECHOLIN® for py crochoteresis AMES 


(dehydrocholic acid, Amps) 


© 


Available: Decnoun tablets: (dehydrocholc acu, Amps) 
3% gr. (250 mg.). Bottles of 100, 500, and 1,000 
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Recent evidence confirms the unusual 
effectiveness of DIABINESE when 

given in low milligram doses (100-500 mg.) 
just once daily. Moreover. in properly 
regulated dosage. DIABINESE is free from 
significant incidence of serious side effects. 
Your patients will appreciate the 

economy possible (savings up to 50%) when 
DIABINESE is the oral therapy selected. 


the oral antidiabetic most likely to succeed 


DIV 


rand of em 


economical once-a-day dosage 


Scrence for the world’s well-being \ Pfizer 


on the effectiveness of DIABINESE 

“On the above evidence chlorpropamide DIABINESE os the 
most effective sulphonvl urea at present available. It has a 
creater range of activity than tolbutamide, and so far we have 
not detected any case Which is resistant to chlorpropamide 


and responsive to tolbutamide. 


on the economy of DIABINESE 
“This drug was more potent, and smaller dosages could be 
used. This increases the ease of administration as well as 


reduces the economic factors involved. 


lo replace or reduce insulin dosage 
fo realize the full potential of oral therapy 


lo ensure control where diel alone has failed 


the oral antidiabetic most likely to succeed 


ere = IESE 
@ 


— 


economical ance-a-dayg dasa 


available as 100) mg. and 24) mg. scored tablets 


* 
Science for the world + well being ** Phizer 
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“RISTOCETIN IS AN EFFECTIVE PRIMARY AGENT IN STAPHYLOCOCCAL INFECTIONS” 


SPONTIN 


CONCLUSIONS—"Kistocetin is an effective 
primary agent in staphvlococeal infee- 
tions, ax well ax in short-term therapy of 
enterococeal endocarditis. It is adminis- 
tered intravenously: intermittent, rapid 
infusion ix recommended. Ristocetin is 
hactertieidal in concentrations attained by 


this technique... 


The hematological and other side 
effeets such as phlebitis, skin eruptions, 
and fever are infrequent with the recom- 
mended dosage schedules and mode of 
administration. The dosage of ristocetin 
is reduced in renal insufficiency 


sinee the antibiotic tends to 
ABBOTT 


accumulate.” 


TION: Aguimet and enterococeal infections A drug of choice for serious infections caused by 
that other antihesties, Adminietered intravenously. A dosage of 25 mg./ Wg. daily will usually be 
few ef poem amd enterococeal infections. Moat staphy locoeeal infections will be controlled by 25 to 
me. Khe comtaimeng « «tertile, lyophilized powder, representing 500 mg. of ristocctin A activity. 
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only SANBORN makes 


To the physician whose practice requires an “office 
standard” electrocardiograph of wide clinical usefulness. 
an instrument with such diagnostic 
two speeds, three recording sensitivities and provision 
for recording other phenomena will prove most logical 
To the hospital nurse who must continually bring an 
electrocardiograph to the patients bedside, no instru- 
ment is quite so useful as the completely self-contained. 
mobile one that can be effortlessly rolled in and out of 
elevators, up and down ramps and corridors. And to the 
doctor who must have an ECG that he can pick up and 


ad antages 


SAN 


MEDICAL 


all three 


take on house calls no imetfrumeant ureful unleew 
truly portal —and « tels de ndable itip alict 


To each of these pooph Sanborn offers a modem m 
strument ugned with Aes patte« ular needs in 
the 2-speed office standard” Model 100 

its molnle counterpart the 100M Motule Vino 
( ardwtt and the 15 pound Vedel 300 Visette. Unly 
Sanborn makes all three 


Descriptive Literature and Prices on request, from your 
Sanborn Branch Office. Service Agency or the Main Office. 
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CARDIAC 


WOUND 


Modern saluretics may seem to have made un- 
limited salt intake possible for cardiac and 
hypertensive patients. Yet despite the improve- 
ments in diuretic therapy, sodium restriction 
is Still important in the prophylaxis of edema. 
The wise physician does not add needlessly to 
the burden of his patient, nor test unneces- 
sarily the power of the drugs he prescribes. It 
makes good sense to him to prescribe DIASAL 
— which looks, tastes and flavors food exactly 
like salt. . . but is sodium free. 


Diasal contains potassium chloride, glutamic acid and 
inert ingredients. Supplied in shakers and & o7. bottles, 


sodium -free salt substitute 


FE. Fougera & Co., Inc. * Hick sville, New York 


REPRINT ORDER 
FORM 


THe AMERICAN JOURNAI 


OF MEDICINI 
36th Se. New York N. ¥ 


Please send me the following re- 
prints from Tite American Jotr- 


NAL or 


SyMPOSIUM ON 


PHYSIOLOGY $4.00 
SLAMIINARS 

ALLERGY $2.00 

Dist Asis OF THE PANCREAS $2.00 

BONE OO) 

ATHEROSCLEROSIS 

Liver List asi 


Enclosed 1s my check 
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PROVEN EFFECTIVE 
FOR THE TENSE AND 
NERVOUS PATIENT 


“There is perhaps no other drug introduced in 
recent vears which has had such a broad spec- 
trum of clinical application as has meproba- 
mate.” As a tranquilizer, without an autonomic 
component im its action, and with a minimum 
of side effects. meprobamate has met a clinical 
need in anxicty states and many organic diseases 
with a tension component.ss 
Reames. €.. The restlew 


Current MW. Degew 


the original meprobamate, discowered and introduced by 
Wa WALLACE LABORATORIES, New Brunswick, N. J. 
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retreshing sleep best described 
preliminary excitemer 

offers rehable. conser 
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Ambar controls many cases of overeating obesity 
refractory to usual therapy. To strengthen the 
will for successful dieting, the methampheta- 
mine-phenobarbital in Ambar is designed to 
improve mood without harmful CNS overstimu- 
lation. Available in different forms to enable 
indwidualization of dosage: AMBAR #1 EXTENTABS, 


Ambar #1 Extentabs /Ambar #2 Extentabs 


10-12 hour extended action tablets, methamphe- 
tamine HCI 10.0 mg., phenobarbital 64.8 mg. 
AMBAR #2 EXTENTABS, methamphetamine HCl 
15.0 mg., phenobarbital 64.8 mg. Also conven- 
tional AMBAR TABLETS, methampheta- ¥ 
mine 3.33 mg., phenobarbital 21.6mg. 
A. H. ROBINS CO., RICHMOND 20, vA. 
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NEEDED: THE APPETITE SUPPRESSANT STRONG ENOUGH AND SAFE ENOUGH TO DO THE JOB 


whenever 
digitalis 
is needed 


formerly known as Pisovin BOW 


Corre® ‘ 


ne. 
own. B.. and Compe"? 
Little, Brow” 


“LANOXNIN, TABLETS 
0.25 mg. scored white 
O.5 mg. scored | green 


BURROUGHS WELLCOME & CO. U.S.A. INC., Tuckahoe, 


“If one digitalis agent were 
to be -ecommended for its 
adaptability to the many and 
varied clinical pontingencles 
we helieve Digoxm would he 
the drug of choice. 
P 


the complaint: 


the diagnosis: any of several nonspecific and functional 
gastromtestinal disorders requiring relief of symptoms 
by sedative antispasmodic action with concomitant 
Gigestive enzyme therapy 


the prescription: » new formulation incorporated in 
an enteric-coated tablet. providing the multiple actions 


of widely accepted Donnatai* and Entozyme.* 


the dosage: two tablets three times a day. or as in- 
dicated. 


in the gastric-soluble outer layer: 
Hyoscyamine sulfate... ....... 
Atropine sulfate 
Hyoscine hydrobromide 
Phenobarbital (% gr.)........... 


in the enteric-coated core: 


antispasmodic sedative 


0.0518 mg. 
_.....0.0097 mg. 


* digestant 


@) 


A. H. ROBINS COMPANY, INCORPORATED - RICHMOND 20, VIRGINIA 


2 
8.1 mg. 
300 mg. 


PABALATE 


COMBINING MUTUALLY SYNERGISTIC NON STEROID ANTIRHEUMATIC 


“superior to aspirin’’ — evidence seen: 
the concurrent administration of para 
cylic acid [as in Pabalate] produces a more 
tained level for prolonged analresia 14 

to aspirin in the treatment of chron 

In each yellow enteric-coated PABALATE re 


Sodium salicylate (5 fr ) 
Sodium para-aminobenzoate ( 
Ascorbic acid 


Same formula as Pabalate, with sodium salts repla | 


-or the patient who 


PABALATE- HC 


Pabalate with Hydrocortisone 


In each light blue enteric-coated PABALATE HC tablet 
Hydrocortisone me 
Potassium salicylate (5 

Potassium para aminobenzoate (Or 

Ascorbic acid | 


A. H. ROBINS CO., INC., Richmond 20, Virginia 
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new 


joo mg CAPSULES 


A good night's sleep can be described in many ways, but “natural” comes closest to 
the kind of sound, refreshing sleep your patients will enjoy when you prescribe new 
NOLUDAR 300. Prompt action ... unsurpassed safety ...6 to 8 hours of undisturbed 
rest ... and a cheerful awakening without “hangover”—such is the quality of sleep with 
Nout UDAR. Well tolerated, non-barbiturate, non-addictive, virtually J ree of even munor 
side reactions. Dosace.: Adults—One 300-mg 
capsule before retiring. Also available 

in 200-mg tablets for gentle hypnotic 

effect and so-mg for daytime sedation. 


— Brand of mor 


Rocue Lasoratonries - Division of Hoffmann-La Roche Inc - Nutley 10, New Jersey 
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\N GASE OF DIARRHEA 
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Cremomycin_ provides rapid relief of virtually all diarrheas 


NEOMYCIN —rapidly bactericidal against most intestinal pathogens, bul relatively 


= 


4 


ineffective acainst Certain Ciarrnea-caus 

SULFASUXIDINE, (succinylsulfathiazole) an iceal adjunct to neomycm because 

itis highly effective against Clostridia and certain other neomycin-resstant . 

organisms 

KAOLIN AND PECTIN coat and soothe the inflamed mucosa, adsorb toxins, help bs 
i symptomatic rehe!t 


reduce intestinal hypermotiity, help provice rapic symp 


‘ 


CoD MERCK SHARP & DOHME, DIVISION OF MERCK & CO., Ivc., PHILADELPHIA 1, PA. 
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ONE PITCH AND | STRUCK OUT... 


cut.” | couldn't even 
Veep that 


Amazing! The pain went away fast —in about 15 
minutes. | slept lke baby. Finished my design 
for the mew werehouse neat day, and not a bit 
of trouble since! 


AND THE PAIN 
WENT AWAY FAST 


® 
ENDO LABORATORIES 


— pic 
~™m 
~ a 
Next day on the jod | wes a total | saw my doctor that night and 
loss ~ could hardly slide got @ prescription for some 
| 4 
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Back again 
with renewed joint pain and stuffness... 


discouraged, worried, dissatished. Her 
morale alone demands a new approach, 


But what? 


This time... ATARAXOID 


IN RHEUMATOIO ARTHRITIS 


Combines the established steroid, predawolone (Sterane’) with tenwon-cawng 
hvdroxvzine HC) When anxiets clinical responec, ATARAXOID offer 


superior control — often at lower steror dosage and without sock cflects 
also indicated in bronchial asthma and inflammatory / allergic Germatoses 


= 


Se ead of me 


halting the progress 


Hy vastly rcaung the excretion of 
ure aced Anturan directly counter- 
bulames the metabol« defect 


gout. 
C experience shows that 


Anturtan Prevents few te 


pre cunting toplrs 


Reduces the incidence and severity 
of acute attacks after the firse few 
weeks of treatment.’ 


Relieves interval pain’ *—teduces 
jount swelling’ —iumproves mobrlity 


Qe a 

sed Yo TE Ball Acad. Med 


New Wek 


more closely approaches the ideal diuretic 


“When compared to other members of the heterocycle group 
of compounds, thn drug tm] shows im 


creased natrwress and decreased low of potawum and becer 
bonate. In the respect more closely approaches a 
‘ideal diurctic effective upon continuom and 
causes no ugnihcant scrum changes cHhective 
in a wile variety of and hypertemuve tates and 
represents a advance m therapy.” ford, 


Squibb Benzydrofiumethiazide act publi hy the Heart 


Comparison of electrolyte excretion pattern for the 24 hours following 
typical doses of chlorothiazide, hydrochlorothiazide, and Naturetin' 


Urinary Volume (liters) Natriuresis (mig  24hr) Potassium Excretion 


significantly increased sodium excretion signif antly 


with Naturetin increased with Naturctin least with “eaturctir 


Bicarbonate Excretion Chloride Excret 


ion 


least with Naturetin marked incrcasc: 


Typical Doses: Chlorothiazide —1,000 mg.; Hydrochlorothiazide — 50 mg.; Naturetin (Benzydroflumethiazide) —$ mg. 


1. Adapted from: Ford, R. Squibb Clin. Res. Notes 21 (Dee) 1959 
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A single 5 mg. tablet once a day 
all these advantages’ 


@ prolonged action — in excess of 18 hours 

® convenient once-a-day dosage 

low daily dosage — more economical for the patient 

no significant alteration in normal electrolyte excretion pattern 

repetitively effective as a diuretic and antihypertensive 

greater potency mg. for mg.— more than 100 times as potent as chlorothiazide 
potency maintained with continued administration 

low toxicity — few side effects — low salt diets not necessary 

comparative studies with chlorothiazide, hydrochlorothiazide, and Naturetin 
disclose that smallest doses of Naturctin produce greater weight loss per day 
in hypertension, Naturctin, alone or in combination with other anti- 
hypertensives, produces significant decreases in mean blood pressure 

and other favorable clinical effects 

® purpura and agranulocytosis not observed 

@ allergic reactions rarely observed 


Naturetin m control of edema when duress required, in congestive heart failure, 

im the premenvirual adrome, nephrows and nephritis, corrhoss with ascites, edema induced by drugs 
(certasm steroids). im the management of hy pertenwon, used alone, combined with Raudixin ( Squibb 
Rawecifiis Serpentina Whole Root). or «ith other antuhypertemsive drugs, such as ganglionic blocking agents 


Naturetin added to an antihy pertemuve regimen including hydralazine, 

veratrum, and/or ganglionic bloc ing agents, immediate reduction must be made in the dosage for all 
preperatiom. the donage for ganghomc Mocking agents must be decreased by $0% to avoid a precipitous 
drop im prewere. The abo applies if these hy potemuve drugs are added to an established Naturetin 
m hy pochloremic alialows with of without hypokalemia... in cirrhotic patients or those on 
digtain therapy when reductions in serum potawiuem are noted . . . in diabetic patients or those 


prednguned to diabetes .. when increased uric acid concentrations are noted . . . when signs — 


leg of abdominal cramps. pruritus, paresthewa. rash — suggestive of hy persensitivity, are noted. 


Raturetin ~ Dosage: in edema, avetage dose, $ mg.. once daily, preferably in the 
morning, to initiate therapy. up to 70 mg. once daily or in divided doses; for 
maintenance, 2.5 to $.0 mg.. daily in a single dose. In hypertension: suggested 
initial done, 5 to 20 mg. daily, for maintenance, 2.5 to 15 mg. daily, depending 
on the individual respomee of the patient. When Naturctin is added to an anti- 
hypertemuve regimen with other agents, lower maintenance doses of cach 
drug be 


Raturbtin — tablets of 2.5 meg. and mg. (scored). 
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Husbands, too, 


HE physician who puts a woman on “Premarin” 
when she is suffering in the menopause usually 
makes her pleasant to live with once again. It is no 
easy thing for a man to take the stings and barbs of 
business life, then to come home to the turmoil of a 
woman “going through the change of life.” If she 
is not on “Premarin,” that is. 
But have her begin estrogen replacement therapy 
with “Premarin” and it makes all the difference in 
the world. She experiences relief of physical distress 


like “Premarin” 


and also that very real thing called a “sense of well- 
being” returns. She « a happy woman again — some- 
thing for which husbands are grateful 


“Premarin,” conjugated estrogens (equine), a com- 
plete natural estrogen comples. « available as tablets 
and hquid, and ako in combination with mepro- 
bamate or methyltestosterone 


Ayerst Laboratories * New York 16. N. ¥ 
Montreal, Canada 


* 
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superior topical corticost 


le convenient epray—for the treatment 
of dermatoses, particulart: in out-of-rrach prob- 
lem areas fresh approach to therapy 

@ the cuperion anti-inflammatory effect of Kenalog 
Spray’ provides anti-inflammatory. antiallergic, 
and antipeuritic rehef im acute, exudative, weeping 
oven im out-of-ceach problem areas. 


@ minimal ieritation and chance of local 
com tamena tion 

@ metabole studies chow electrolyte disturbance 
dors not coeur when Kenalog applied topically.’ ** 
@ cay to apply. gives broad, even coverage, and 
permite observation of lesiome ae they heal. 
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eroid 
Indications: \tepie dermatitix, contact dermatitis, eezematous 
deomatitie, eherrheic dermatitie, insect bites, 
an and vulvar, amples chronicus, exfoliative der- 

Denage: \pply the «pray to the affected areas from a distance of 
te © C14 of A beceond epray (delivering approxi- 
mately ava. of triamcinolone acetonide) covers an area shout 
the «tee of the hand. Cover the eves when using Kenalog Spray 
om of the lace. 

Supply: Kenalog Spray in and 150 Gon. containers of 3.3 meg. 
ond 10 mg. triameimeolone acetomde respectively. Also available — 
Kenalog Cream (6.1%). Renaleg Ointment (0.1%) and Kenalog 
Lotion (0.1%). 
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the 


low bac 


spray orthrits 


Relieves both pain and stiffness with speed and safety 


NOTAGLE SAFETY extremely low toxiityv: no known 
contraindications: side eflect- are tate drow 


usually at higher dosage 

RAPID ACTION «tarts fo acl quik 

SUSTAINED EFFECT relief last. up tn 6 hours 

EASY TO USE usual adult dose is one 39) my. tablet 2 tomes 


daily and at bedtime 


"Literature and samples on request 
\ WALLACE LABORATORIES, New Branswick, New 


Supplied 
as white, coated, 350 mg 
tablets, bottles of 50 


Also available 


for pediatric use 


250 mg. orange capsules, > 
Lottles of 50. 
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IN NAUSEA AND VOMITING OF PREGNANCY 
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Dependable instrumentation is vital 


when measuring radioisotopes in 


Many of the most important diagnostic tosts using 
radioisotopes require measurement of gamma- 
emitting isotopes in blood, plasma or urine samples. 

The most efficient way to count gamma-omitters ix with 
a scintillation well counter because the sample can be 
inserted directly into the crystal “well”. Almost all 
the gamma-cemission interacts with the crystal. 

When a scintillation counter is combined with a 
scaler-spectrometer, the full capabilities of the well 
counter are realized. The spectrometer allows a phy- 
sician to “tune out” background radiation caused by 
cosmic rays and other sources in the vicinity. Thus, 
measurement accuracy is greatly increased, 

The DS5-5 Scintillation Well Counter is illustra. 
ted here with the 132A Analyzer Computer, which 
combines a precision scaler and gamma-ray spocctrom- 
eter in a single compact chassis. They form a system 


of unusual reliability and sensitivity for such clinical 


studies as blood and plasma volume mcasurcemoents, 
red cell mass and survival studies, diagnosis of 
pernicious anemia, fat digestion and absorption 
studies, etc." 

We would be pleased to discuss those lnetrumoents 


with you. 


ev Apptications of 


@ ©ORPORATION Radioactive Isotopes” explains 
305 E. HOWARD AVE., DES PLAINES, iLL. in detail the procedures for 
performing these setudics as 

well as other common radic- 

isotope tests. Ploase ask us 

for your free copy. 
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OSS-5 SCINTILLATION WELL COUNTER 


a 


to help control 
progressive disorders 


of aging... 


ELDEC 


mineral-vitamin-hormone supplen 


KAPSEALS™ 


begins at 40 


Taken during the middle vears, ELDEC 
Kapseals help forestall nutritional and hor- 
monal deticiencies that contribute to the 
troublesome disorders of aging. ELDE( 
Kapseals pros ide comprehensive physiologic 
supplementation. .. aid in mauintamng meta- 
bolic eth it ney. Ata time whe normal 

tion 1s declining. ELDE« Kapseals hie Ip lav a 
firm foundation tor good health and vitality 
in the later years. 


PARKE, DAVIS & COMPANY 
Detroit 32, Michigan 
a” 


still available! 


a limited number 


of copies of 


The Symposium 


(ti 


Price $4.00 


This appeared in the 
December Issue 


The American Journal ol Medicine 


vast S600 street 
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COMIUMG 


Including articles on 


Radiation as a Cancerogenic 
Agent 


The Virus Theory of Leukemia 


Nucleic Acid Metabolism and 
Mechanism of Drug Action 


Clinical Aspects and Types of 


Bone \larrow Transplantation in 
Leukemia 


The Clinical Management of 
Leukemia 


Biochemical Changes in Leu- 
hema 


Dynamics of the White Blood 
Cells in Leukemia 


Printing Limited 


The American Journal of Medicine 
li Fast Wen Srreet 
New Youu 16, N. Y. 


for happy, 
healthy retirement years 


KAPSEALS* 


Physiologic Prophylaxis 


im portant cifamins plus minerals to help 
maintain cellular function and correct 
deherencies 

prote nm rene factors to help competi- 
sute for unwise ¢ ot food! 

stir enzymes to aid in offsetting decreased 
ratural produc ther 

¢ steroids to stimulate metabolism and prevent or 
help correct protein depletion states 
Packaging ELDEC Rapeculs are available im bottles of 100. 


~ 


PARKE, DAVIS & COMPANY 


Detroit 32, Michigan 
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ELIXIR ALURAT DISRUPTS TENSION 
Dependable, prompt-acting daytime sedative. 
Broad margin of safety. Virtually no drowsiness. Over a quarter century of successful clinical use. 
Alurate is effective by itself and compatible with a wide range of other drugs. To avoid barbiturate 
identification or abuse, Alurate is available as Elixir Alurate (cherry-red) and Elixir Alurate Verdum 
(emerald-green). 
Adults: 4 to 1 teaspoonful of either Elixir Alurate or Elixir Alurate Verdum, 3 times daily. ALURATE®—brand of eproberbital. 


ROCHE asorarorics « Division of Hoffmann-La Roche Inc Nutley 10, 


MARGARINE 


a delicious 
Spread 


a superb 


shortening 


and the margarine clinically proved to 
lower cholesterol levels 
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MARGARINE 


substituted for ordinary 
spreads and shortenings 


lowers cholesterol levels 


Recent investigations demonstrate how eflectivels 


cholesterol lev els can be antl, reduc od bey 
the simple substitution of Emdee Margarine for 
spreads and shortenings ordinarily used in the diet 

highty per cent of kindee Margarine’s fat con. 
tent is pure corn ol, whose natural content of 
polyunsaturated fatty acids has not been destroved 
by hydrogenation.” Approximately 45°. of its fat 
content is acid, an tant substance 
in the control of blood cholesterol level. 

When a patient's intake of saturated fats should 
be reduced, he and his family will weleome Emdee 
Margarine. It restores natural flavor to a choles. 
terol-reducing diet and eliminates the chore of 
preparing special dishes for one member of the 
family. 

On bread, toast and crackers Emdee Margarine 
has the same taste as other fine spreads, and a 
firm, smooth texture. It brings back the familiar 
flavor to baked potatoes, vegetables and popeorn. 
It can be used for braising. baking, roasting and 
sautéing, and in white sauces and frostings. It has 
won praise from Home Economics experts, 
who found that Emdee Margarine is a high-quality 
shortening. 

Packaged in one-pound cans to protect ite fresh 
taste and firm texture, Emdee Margarine is avail. 
able only in pharmacies. 


References: | Terman | A -Dvetary management of 
Geriatrics 14:111 (Feb.) 1999. 2. Boyer, Lowe 
and Raiston, D.: A new Geetary management of 
in press. 3. Vall, Gladys Cootang with fats 
urated fatty acids, Am. Deetet. A. 35:119 (Feb) 1969 


Reprints of these articles on Emdee Margarine are 
available on request. 


PITMAN-MOORE COMPANY « OF ALUED LABORATONES 
(NOL © ama 


* Special process protected By U.S. Peterd eo. 
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coming! immortals of chinese mythology 


a monograph on 
and 
the Kndocrine 


Ho 


rece $4.00 
This gentle maiden became an immortal by her 
unique dict of moonbeams and mother-of-pearl 
TODAY... 
scheduled for the this steroid of unsurpassed safety and effectiveness 
holds an enduring place in the medical armamen- 
Apnl 1O¢ sue tarium 


METICORTEN 


Meticoaten,® brand of prednisone, 5 mg. tablets. 
SCHERING CORPORATION « BLOOMFIELD, NEW JERSEY 


You will soon receive in your mail a handmade, four-color 
: three-dimensional figure of this Chinese Immortal, 
The American Journal of Surgery mounted and suitable for framing. 


new vork 16, N. 


Lifts depression... 


An emotionally balanced patient 


Thanks to your treatment and the 
help of Deprol, her depression is 
relieved and her anxiety and tension 
calmed. She eats well, sleens well. and 
can return to her n activities. 
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calms anxiety! 


Deprol helps balance the mood 
by lifting depression as it 
calms related anxiety 


No “seesaw” effect of amphetamine- 
barbiturates and energizers 


While amphetamines and energizers 
may stimulate the patient (acy 
oflem aggrarate auxiely aud lension. 
And although amphetamine-barbi- 
turate combinations may counteract 
excessive stimulation—-fhey often 
decpan de pressvon. 


In contrast to such “seesaw ” effects, 
Deprol lifts depression as it calms 
anxiety both at the same time. 


Safer choice of medication than 
untested drugs 

Deprol does not produce hypoten- 
sion, liver damage, paychotic reac- 
tions or changes in sexual function. 


| 

one AMPHETAMINES AMPHETAMINE- 
Gebers the & | may stimulate the combinations may 
— patient, but often control overstimula- 


increase anxiety and tion but may deepen 
tension. de 


0c. 8. cual otarting dose | tablet 
aid. When thie may be 
credually incteeced up to tablets q.i d. 
| bemeshate hy druc | henacty- 
come and 100 me meprobamate. 
Bottle of light - pink, 
tablets Write for literature and 


© 
WALLACE LABORATORIES/New Brunswick, N. J. 


Deprol 


cardiac edema 


varying 
weight loss ranged 


increased potency—without corresponding increase in side effects 
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Sachuer, M. A.. Wallach, A A. and Bellet, S: Am. J. M. Se. 
2372575. (May) 1999 


“The severity of the congestive 
heart failure ...was as follows: 
Class IV (9 patients), Class II 
(5 patients), and Class II (1 pa- 
tient).”. . “Weight loss ranged 
from + to 45 pounds over a period 
of 3 to 17 days with an average 


of 2. pounds a day.” 


DOSAGE One of two 30 me tablets of once or 
twiee & day 


SLPFLIED 75 me and me scored tablets RIL 
(My drochlorothiazide) in bottles of 100 and 1,000. 


my RIL ic a trademark of Merck & Co., Inc. 


Nddimonal information on mvoroDIURIL is available to the 
phy on request 


s) Division of Merck & Co., Inc. Philadelphia 1, Pa. 


MERCK SHARP & DOHME 
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SCHERINGS 
NEW 


= “EASES STRAINS 
| = SPRAINS & LOW 
= BACK PAINS...! 


CARISOPRODOL 


pe 


RELA—a new myogesic for better 
relaxant and analgesic therapy— 
more adept management of 
spasm and pain in strains, 
sprains and low back pains. 


RELA—thouch a single drug—is a true 
myogesic and works rapidly 
to achieve three desired effects... 


Rela relaxes acute muscle spasm 
Relief of muscle spasm (96°. excellent 


to good effectiveness)’ 


Rela provides a unique quality of 

persistent pain relief through 

its relaxant and analgesic actions 
“Relief from pain was usually rapid 

and sometimes dramatic”? 


Rela, through relaxation and analgesia, 
assures daytime ease and nighttime rest 
“... Anumber of patients reported 
freedom from insomnia which they 
attributed to freedom from pain.”’! 


indications: RELA is most beneficial in those 
conditions of the musculoskeletal system 
manifesting pain, stiffness and spasm. 

safety: Studies of more than 1400 patients 
indicate that the toxicity of RELA is exceptionally 
low. In human subjects, respiratory, 

blood pressure or blood chemistry changes 
and/or renal, hepatic or endocrine dysfunction 
have not been reported. 

dosage: The usual adult dosage of RELA is 

one tablet 3 times daily and at bedtime. 

RELA has a rapid onset of action, with relief 
usually apparent within 30 minutes, and 
persisting for at least 6 hours. 


supply: RELA is available as 350 mg., pink, 
coated tablets in bottles of 30 


Auge. Te be publiched. 


"*MYOGESIC 
muscle analgesic 
relaxant 
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1 
The low cost antibacterial prescription 
with assured safety and effectiveness 


The fastest growing antibacterial bibliography 


Fite. Wed. & Chin, Therapy. (Suppl. 
% 
ten New VYor® Acad, Se (Art. 3). 52. 
1%. 
Townend. Jr and A. Borgetedt. Antibiotics An- 


bebe. New VYor®. Faevelopedia Ine... 


>. Reporte of 


Wed. & Therepe. ‘Suppl. th. 22. 1958. 


A. 


7 

Ww tower 1964-19669. New York. 
Vedios tne o & 

* Pole one Zaremia. Antibiotics An- 
New York. Wedica! Encyclopedia. Inrc.. 


+. W. Kiser aad O. C. Beever. Anti- 


| ~. Anew Neu 


response and reasonable coset make...{| Madribon] a Peon, & 1008. 
desirable drug in instances where it ix equally effec- Clie. 

tive lus the antibiotics | choice drug 7) Ff. twterense and A. VW. ibid... p. Tl. 


Clinically effective for infeetion« with cultures pesitive for: 


toe. Vow For® Acad. Se.. (Art. ti, 44. 1969 


beta hemuly tic | W. Lewy. 
i ae Salmonella w heer, O aod J. Young. 105. 
© ©. Kendell and W. A. Leff. 4. 
A new alternative in bacterial infections 
Je. cad A. Borwatedt. hid... TI. 
for many reasons — 
Wide activity © Coferade GF 1958. 
ww and tad. J. Lab. & Clin, Wed... 
high rate of clinical effectivenes.« up te 
leas than 4 =" cent effewts even if long-term use >. end J. taater. med. 


+. teww tees. Dawid PF. Gibeud and J. Bottin, 
1958. 


minimal risk of hazardeus superinfections J. mach. 

Jr. and Pienigen. Jr... Setentifie Ex- 
Weeting of the American Association, 


esxentially ne danger of anaphylactic reactions 


+ Otte, ed. 
& wieeretty Pediatrie Clinte. Vienna, 
etewrr problem he resia af the International Congress of 
f dev be f istant mutants Italy. Way 1958, 
© (Pivet University Surgical Clinte. Vienna, 
‘ ‘ sad 
© for fulminating, (featitute of Suretce! Patholoay. University of 
life-threateming tmfections (Owivereity Pediatric Clinte. Berne. Switzer- 


seed, 


For complete information om cheage forms. dosage ached- %. (Cardurctit Hospital. Naples, Italy). iid. 


ules and precautions, consult literature available on request. huaeota. sed. 
Setmeter ntvereity Clinic, Basie. Swit- 

cor 


*Some dae ta atrame have (Paculty of Medvetne and St. Andrew's 
mel hee Hoepite! France). 
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VOUT 


pal lent 
IS a 


lightning 
snatcher 


needn't be grounded for long, 
mce you prescribe 


+ 


for muscle relaxation plus analgesia 
Prescribe Pararos in low back pon — sprains — strains 
rheumatic pains 


lin tables tid «et 


and in arthritis 


\\ ith Prednisolone 


and predanolone 1.0 mg 

One of two tablets tial of dl 

Supplied: Lablets, scored. bull colored, botlks of 
Precautions: Lhe precautiom and cont that apply 
to all steroids should hept in mind when 
PaRaron Pri 


| McNEIL| 


McNeil Laboratories, Inc « Philadelphia 32, Pa peeens 
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When signs and symptoms refuse to fall into place, the C.R.P.A. test 
accurately indicates inflammatory and necrotic diseases. A simple office 
procedure taking less than two minutes to set up and perform, the 
C.R.P.A. test can be used prior to other tests to determine the necessity 
for an erythrocyte sedimentation rate or SGO-T level. 

Unlike the ESR or SGO-T level, a C.R.P.A. test demonstrates no 
variability in normal values. It is influenced only by the C-reactive protein 
in the patient's blood. A positive reaction always indicates pathology ;' 
no false positives have ever been reported. 

The C.R.P.A. test is a consistently constant indicator of acute myo- 
cardial infarction,’ acute rheumatic fever,'*'* active widespread malig- 
nant disease,'"-'** and bacterial 


for routine blood chemistry 


The reliability of the C.R.P.A. test makes it invaluable 
im differential diagnoses and routine work-ups. It may 
be used to deny or confirm ESR and SGO-T readings. 
Because it is so sensitive it can mark the progress of 
the disease and measure the effectiveness of therapy.'.!> 


. tetera LAMA 160-672 25) 1956. 2. Lewinger. GC. Levy, and Elster, S. Ann. int. 
|. ©. and Am Med 27.50. 1957. 4. |. G.. and Shackman, 
twer Get & Wed 66-95, 1954. Shubin, Glackin, A.. and Meiken, C. A. Tuberc. 15-62, 1955. 
You. New Yors Wee 27665 ‘Sept 1) 1956. 7. Roantree, and Rantz, L. A.: A.M.A. 
674. 1955. 6. and Weador, Sowth 48.1399, 1955. Hedlund, P.. Acta med. 

196-579. 1947. Metter. T.. and Mroop, |. Am. Heart J. 48.599 (Oct. 13) 


| 


err 
si 


Wed. 827 65. 1955. 12. Ir; Hutchins, Morgan, E., and Ploompuu, 
(Seet. 1) 1956. 13. Shetiar, Bullock, A, Shetiar, C. L.. and Payne, R. Proc. Soc. Exper. 
107, 1965. 14. Bugger). A. 1 Soc. New Jersey 52.500, 1955. 15. Dodd. K.: Mississippi 
Complete literature and bibliography available on request. 


Since 4794 wrarmaceutical Ladoratories Division, New York 3 


for puzzling f a reliable 
signs and diagnostic 
symptoms... tool 


yy 


Jobs “out of bounds” 


For diabetics on insulin, employment ts a 
special problem: certain types of jobs are 
impossible to obtain, others difficult to hold. 

Transferred to Orinase* management, 
however, 3 out of 4 otherwise qualified dia- 
betics may regain a normal employability 
status. According to the Committee on Em- 
ployment of the American Diabetes Associa- 


*Trademark, Reg 


] ing 
» aw 


tion, no special difhculty is presented in the 
employment of “many selected diabetics who 
are controlled with the aid of tolbutamide 
(Orinase) and dicet...."" Removal of the 
threat of symptomatic hypoglycemia permits 
diabetics on Orinase to live more tlexible, 
more normal, more secure lives. 
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CHLOROMYCETIN 


PROVES OUTSTANDINGLY EFFECTIVE AGAINST PROBLEM PATHOGENS 


qt 


ad 


TO CHLOROMYCETIN AND TO THREE OTHER BROAD-SPECTRUM ANTIBIOTICS” 


*Adapted from Leming, B. fr. & Flanigan, C.. in Welch, & Marti-tbdnes, F.: Antibiotics Annual 
1954. 1900, New Vouk, Medical Encyclopedia, Inc.. 1959, p. 414. 

cuLoxomycetTin (chloramphenicol, Parke-Davis) is available in various forms, 
including Kapseals® of 250 mg., in bottles of 16 and 100. 


CHLOROMYCETIN is a potent therapeutic agent and, because certain blood dyscrasias 
have been associated with its administration, it should not be used indiscriminately 
or for minor infections. Furthermore, as with certain other drugs, adequate blood 
studies should be made when the patient requires prolonged or intermittent 
therapy. 


PARKE, DAVIS & COMPANY - bETROIT 32, MICHIGAN 


Time 

after 

time... 

in study 

after 

study 
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Now, a single agent, 
important clinical 


for total management 
ol angina pectoris 


Marplan prevents pain, Marplan ts indicated 
primarily tor patients with moderately severe to 
torts. It has demonstrated a 
continuous dosage schedule, Marplan prevents 
mitrogh le clute Marplan 
prophiy lasts has been evaluated mn over 
cent with improvement ranging from a 
in the of attic ks to virtenal 

ot the anginal stute, One stuck reported 
“excellent effects with relatively small doses” 
and “greater reliet than [with] anv other 


‘ ompound In Out CA 


Marplan creates a more contident mental «limate, 
Many angina patients display a more ¢ beeorfeal 
outlook when on Marplan thet “apy 1 bids 
ement is undoubtedly duc to the 
antidepressive 7 Marplan Hh 

it should be stressed that Marplan ts tnclic ated 
fon sym plomat control of angina poctors amd, 
while it frexquenthy abolishes anginal pain. 
Marplan does appear to influence the 
Hence, as with previously ay ailable pr mphiv lactic 
agents, if ts thuat be 
to maintain the same restriction of actin ity 


in force prior to Marplan therapy. 
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with two distinct primary effects, for two 


a happy balance of potency/ safety 


~ 


ol thee tie eee the bv t vent the extensive «hire gations, 


hase heen reperted. Marplan is an amine oxidase requlater, however, and like 
all thaws Comte the pr of hver of disease. 


« te bteruture ame ch mate rene Che avatlable st. hefore pres« nibing. 


TE LABORATORIES 
of Hoffmann-La Roche Ine Nutley 10+N. J 


to litt depression 


the value of Marplan in depression, Marplan is 
in the broad range of emotional 

aml peveldatric disorders with associated 
of withdrawal 

or regression. To date, Marplan has been frilly 
evaluated in more than 3700 patients w ith 
depression. The majority (67 per cent) showed 
significant improvement : “Depression of mood 
concentration improved, irritability lessened, 


and the patients appeared to be more relaxed.” 


Marplan in theumatoid arthritis, Marplan 

hus also been found to be valuable adjunctive 
therapy inthe management of rheumatoid 
arthritis aml other chronic debilitating disorders 
with ascctated depressed psychomotor activity. 
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NEW AND EXCLUSIVE 


FOR SUSTAINED 
TRANQUILIZATION 


MILTOWN' (meprobamate) now available 


in 400 mg. continuous release capsules as 


Meprospan-400 


~ JUST ONE CAPSULE 
LASTS ALL DAY 


| HIGHER POTENCY 


FOR GREATER CONVENIENCE 


@ relieves both mental and muscular tension 
without causing depression 


e@ does not impair mental efficiency, motor 
control, or normal behavior 


Usual dosage: Onc capsule at breakfast, 
one capsule with evening meal 


Available: Afeprospan-400, cach blue capsule contains 
400 mg. Miltown (meprobamate ) 


M eprospan-200, cach yellow capsule contains 
200 mg. Miltown (meprobamate) 
Both potencies in bottles of 7) 


@° WALLACE LABORATORIES , New Brunswick, N. 7. 
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another patient with hypertension? 
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indicated effective 
in all degrees by itse/f in most 
of hypertensi hypertensives 


avoroDIURIL with RESERPINE 


HYDROPRES can be used: 


> alone (in most patients, HYDROPRES is the only antinypertensive medication needed.) 


> as basic therapy. adding other drugs if necessary (sneuld other anti- 
hypertensive agents need to be added, they can be given in much lower than usual dosage 
so that thew side effects are often strikingly reduced.) 


> as replacement therapy, in patients now treated with other drugs 


(in patients treated with rauwolfia or its derivatives, HYDROPRES can produce a greater anti- 
Pypertensiwe effect. Moreover, HYDROPRES is less likely to cause side effects characteristic 
of rauwolfia. since the required dosage of reserpine is usually less when given in combination 


HYDROPRES -25 HYDROPRES-50 


25 me. MydroOrURIL., 0.125 mg. reserpine. 50 mg. HydroDIURIL, 0.125 mg. reserpine. 
One tabiet one to four times @ day. One tablet one or two times a day. 


if the patient is receiving ganglion biocking drugs or hydralazine, 
their dosage must be cut in half when HYDROPRES is added. 


For additonal informaton awrite Professiona Services, Merck Sharp & Dohme, West Point. Pa. 
MERCK SHARP & DOHME, OF MERCK & CO., Inc., PHILADELPHIA 1, PA. 


ORO HF OROO MARES OF &CO.. ING, 


Why many 
hypertensive patients 


prefer 
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spares them the 
usual rauwolfia side effects 


FOR EXAMPLE. “A climecal study made of syrosmmgopine [Singoserp) therapy in 77 ambulant 
patients with ewential hypertemwon demonstrated this agent to be effective in reducing hypertension, 
although the daily dosage required & higher than that of reserpine. Severe side-effects are infrequent, 
and this attribute of syrosingopine is its chief advantage over other Rauwolfia preparations. The 
drug appears useful in the management of patients with essential hypertension.” 


Almost all side effects relieved when Singoserp was 
substituted for other rauwolfia derivatives in 24 patients’ 


6 with Pricer Re eved by Not 
Agert Sir gosero eved* 
Comet: 9 2 
Compre tots 0 


Tao of tre 26 patorts Sad few effects 


First drug to try in new hypertensive patients 
First drug to add in hypertensive patients already on medication 
Suppled: Singosverp Tablets. | mg. (white, sored), bottles of 100. 


| R.. ame Wright. J. C. [AMA. 169: 1609 (April 4) 1959. 
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COUMADIN BIBLIOGRAPHY 
studies on anticoagulant therapy with COUMADIN 


B.: The use of anticoagulants in the treotment of coronory ond cerebro! ror wor 

‘S271, May, 1959. 2. Shapiro, $.: Long term therapy of coromory Angotogy Ape 1950 

bla, E. F., and Frugh, Anticoogulants for occlusive lemons Mewotogy 14) Moa 

bohey, M.: Clinical experience with warfarin sodium, Brit, 2.892. Oct 1958 5 Porte BR 
Mauck, H. P., Jr.: Clinical experiences with the anticooguiont wortorn | Coumod Sodus 
85.465, Sept., 1958. 6. Trumble, E. A.; Clinical experience with mtromun wor wortarn C 
Sodium), Surg. Gynec. & Obst. 107:303, Sept., 1958. 7. Goodmon, D Eorty to Kew 
orrhage after intravenously given warfarin, J AMA. 1661037, Mor | 1958 Shopwo M 
A. M., and Josephson, A. M.; Comparative clinical study of Coumodin Sodium ond = 
embolic diseases, Am. Heart J. 55.66, Jon. 1958. 9. Yorrow, M Boer Krowts © ond A 
“nary report on sodium warfarin (Coumadin), J. Albert Einstein Center 5.205. june 1957 10 Boe 
Kravitz, C., and Markson, V.: Clinical experiences with wortarin (Coumodin) on ont 
167:704, June 7, 1958. Ni. Fremont, R. E., and Jogendort, Chemical obtervothom: of me of | 
sodium, new anticoagulant, JAMA. 165.1381, Nov. 16, 1957. 12. Shapiro, ond Citern vor 


dot, J. and Withete $ Cleo! ee 

bene, 1957. 18 Goodmon DM Esperence 

389, Oct, 1956 16 and Tb 

J. Med. 253.491 Sep: 1) 1956 17 Clotenot O Vv 

orton im anticooguiont therapy AM A Arch int 

‘oc. Eaper Biol & Med 92 52 Moy 19 8 

drug, Angiology 6 506 Dec 20 8 

new JAMA 159 1094 Mow 1955 2! Sho 
piro, S.: The hypoprothrombinemio- | worforim (Cowmodm” Sodewm) | M Sor 687 
942 AL sepero Warton der cot 

4 Aug (95) 


Meyer, ©. Use of anticoagulants in the treot= 
Med. 24:10, Aug., 1958. i. Toohey, Lon, 


lant therapy, Minnesota Med. 41:252, Apr. 1958. 34 Grom) 
gnticoogulant therapy, Canod. M. A. J. 78.317, Mor. 1958 35 Corres! Therapy Treo 
ease, Dis. Chest 33.315, Mar., 1958. 36. Brotman, |.. myocordeol 


Sept. 10, 1957. 41. Otwin, J. H., ond Oglesby. P term antec. 
Obst. 105.61, July, 1957. 42. Wore, A. G., and Stragnell, "heron, 
pitfalls, Ann. int. Med. 46.450, Mor., 1957. 43 Brmer O A study of 
Am, Osteopath. A. 56:349, Feb., 1957. 44. Cosgriff S W Antcooguler! | 
Chron. Dis. 4:402, Oct., 1956. 45. Skillicorn, S$ A. and Avd B Chen A 
46. Pollock, B. E.: The early management of myocordial inforchon AMA 161 404 Jone 
Anticoagulant therapy, Surg. Clin. North America, Apr 1956 p 469 48 Wroht | Frese 
therapy in the treatment of myocordial infarction, the we ond of 
 coagulants, their indications and dosage, Ann. int. Med 43.942 Nov 49 
tration of the hypoprothrombinemio-inducing drugs, Angiology 6 498 Oxi 1955 
coagulant therapy and their application, Clin North Amero Jon p 227 
The use of Cepevit® (ascorbic acid plus foctors) in drug induced hypopr Any 
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Goumadin the original 
and only warfarin sodium 
responsible for 
establishing this drug 
best 
available 
(over 50 published papers since 1953) 


FOR ORAL INTRAVENOUS O8 INTRAMUSCULAR USE 


IN MYOCARDIAL INFARCTION 
AND OTHER THROMBOEMBOLIC DISORDERS 


tasers AVERAGE DOSE 
ber evel wored peach, SO mq Maintenance, 5 ma. daily, os indicated by pro- 
mq, wored 73 od, wored hime determnahons 


me C iwartorn) Sodium under hcense from 
of eve wal, 73 ord ove by Eade 


ALTAFUR in antibiotic- 


resistant staphylococcal infections 


ALTAFUR proved superior to any other 
single agent against staphylococcal infec- 
tions encountered in the pediatric section of 
a general hospital. Introduced during an 
epidemic of severe staphylococcal pneu- 
monia and bronchiolitis in younger children, 
ALTAFUR was employed in treating a total 
of 59 infants or juvenile patients, most of 
whom had upper or lower respiratory tract 
involvement. Almost all had been given 
antibiotics without effect; 34 were judged 
severely or critically ill. Cures were ob- 
tained in 54 of these patients after a 3 to 
10 day course of ALTAFUR. There was only 
one failure (results were inconclusive in the 
remaining four cases). Mixed infections 
with Pneumococcus or Streptococcus sp. 
also responded readily. 


ALTAFUR was administered orally in vary- 
ing dosage: the optimal dose is believed to 
be about 22 mg./Kg. daily. 

Side effects were minimal in these patients, 
being limited to gastric intolerance in a few 
cases, usually controllable by giving the 
drug with or after meals. Laboratory studies 
performed before and after ALTAFUK treat. 
ment revealed no adverse influence on renal, 
hepatic or hematopoietic function, nor other 
signs of toxicity. 

In vitro, staphylococci isolated in this series 
proved uniformly susceptible to ALTaFruR, 
whereas many strains were resistant to a 
variety of antibotics. With ALTAFUR as with 
all nitrofurans, the lack of development of 
significant bacterial resistance is considered 
a major advantage over other antimicrobials. 


Lysaught, J. N., and Cleaver, W.: Paper presented at the Symposium on Antibacterial Therapy, Michiges 
and Wayne County Academies of General Practice, Detroit, Sept. 12, 1959 (published New, 1959) 


> ‘4. > 


bright new star 


in the antibacterial firmament 


the first nitrofuran effective orally 


in systemic bacterial infections 


@ Antimicrobial range encompasses the majority of common 
infections seen in everyday office practice and in the hospital 

@ Decisive bactericidal action against staphylococci, streptococci, 
pneumococci, coliforms 

@ Sensitivity of staphylococci in vitro (including antibiotic- 
resistant strains) has approached 100% 

@ Development of significant bacterial resistance has 
not been encountered 

we Low order of side effects 

w@ Does not destroy normal intestinal flora nor encourage 
monilial overgrowth (little or no fecal excretion) 


Tablets of WD mg. (pediatric) and 250 mg. (adult) 

Average adult dese: T50 mg. four times a day, with food or milk 
Pediatric dosage: 72-25 mg./Kg. (10-11.5 mg./Ib. body weight daily 
wm § divided doses 

cautios: The ingestion of aleohel! in any form, medicinal 

ot beverage. should be avoided during Altafur therapy. 


NITROFURANS enique clase of antimicrobials 
EATON LABORATORIES, NORWICH, NEW YORK 
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ROMILAR has one specific central action: raising the Cough reflex threshold.' There 
is no analgesic effect, no central depression.':? Cough contro! begins within 15 to 
30 minutes and lasts for as long as six hours.’ Rommar iS & UNIQue Cough specific: it 
provides the antitussive potency of codeine with the safety of a placebo.’ There is no 
tolerance liability, no addictive potential.'.** 


ROMILAR is of special value when cough suppression 1s vital—in patents with pul- 
monary and cardiac disease, hernia or rib fracture, before and after abdominal and 


EENT Surgery and during i.v. infusions. 


SUPPLY: Syrup in botties of 4 oz, 16 oz, 1 gal. Tablets in bottles of 20 
16 oz, 1 gal. 

REFERENCES: 1. H. A. Bickerman in W. Modell, Ed... Orugs of Choice 1996-1999. St. Lows, Tee C Vv Monty 
Company, p. 557. 2. J. Cass and W. S. Frederik, New Engiand J. Ved. 249-137. 1963 
W. S. Frederik and J. 8. Andosca, Am. J. Sc., 227:291, 1954. 4.4. tebeti and Prermecet 
& Exper. Therap., 107:524, 1953. 5. W. M. Benson, P. L. Stefao and .. O. Randall, 1. Prarmece! Ceper 
Therap., 109:189, 1953. 6. New and Nonofficial Drugs 1999. 1966 
p. 326. 7. N. Raiph, Am. J. M. Sc., 227:297, 1954. 6. 4. A. Bickerman, £ German, 6. Comen ond &. 


itkin, Am. J. M. Sc., 234:191, 1957. 
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Hydrobrom drenc of Gectromethorphen Ce 


ROCHE LABORATORIES Division of Hoffmann-La Roche inc Nutley 10. J 


100. 500 Cepectorart Gotties of 


a 
the Shy 
cough 
control 
is 
specific 
, 
} 
= , 


Butazolidin 


be eed of 


fe pets huve now cotablished the 
emenence of Butazolidin among the 
potent now hormenal 

agents 


Repeatedly it has been demonserated 
that Butasoloien 

24 ta 72 hemes produces 
tchef of pam 

fa 10 days stiords a 
murked efi lity 
and a subvedence of 
with reduction of 
seclhing and absorperon of effusion. 


when 
months o¢ years Butazoludin does 
fue provoke toletamc nor produce 
wens of hormonal unbalance. 


Bod noted teblet: of amg 

® 100 mg dred shutmoum 


and allie 
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a 
new. 


well-tolerated 


in 

selected situations 
characterized by 
protein catabolism 
such as: 

burns 

cachexia 
convalescence 
debility states 
decubitus ulcers 
mammary cancer 
osteogenesis imperfecta 
pre- and post-surgery 
senile osteoporosis 
uremia 


biologic stimulant for 


positive clinical benetits 
in negative 


clinical conditions 


Durabolin 


Nandrotone phen propeonete Orgenen 


wpe Establishes positive nitrogen balance 


ms Improves appetite, increases muscular weight 


~ Produces a sustained sense of well-being 


Durabolin anew. potent, long-acting hrologic stimulant, exerts 


profoundly beneficial effects on both metabolic processes and emotional 
outlook. By increasing the utilization of dietary protein, DURABOLIN rapidly 
establishes a sustained positive nitrogen balance. Appetite improves dra- 
matically. The resulting weight gain takes the form of solid, working, lean 
tissue — without edema. And the patient fee/s better. A weekly intramuscu- 
lar injection of DuURABOLIN rapidly produces a sustained sense of well-being 
even in severely debilitated patients, and this mood-brightening property 
makes Durasowin a valuable palliative, especially in metastatic, terminal 
mammary cancer, 

Duranonin produces marked improvement in skeletal disorders 
through its ability to stimulate protein synthesis. By fortifving the skeletal 
protein Matrix, oO “hone protein, DURABOLIN ence retention of cal- 
cum, and normal bone recalcification. 

'nlike most other anabolic steroids, administration of DURABOLIN in 
recommended doses ordinarils produces no masculinization, and, in more 
than three vears of world-wide clinical trials, no evidence of progestational 
eflects has heen noted 

The positive benefits of DURABOLIN therapy are obtained in negative 
clinical «tates such as severe burns. decubitus ulcers, wasting illnesses, and 
in abnormal calcium balance (osteoporosis, osteogenesis imperfecta, slow- 
healing fractures). Duranowtn is also indicated to inhibit excess calcium 
and nitrogen lox« during long-term corticosteroid therapy; pre- and post- 
operatively: to reduce mitrogenous waste products in uremia: and as a 
valuable palliative in terminal cancer, especially mammary carcinoma with 
painful hone metastases 

Durarouin (nandrolone phenpropionate. 25 mg./cc. of sesame oil) 
ix supplied in t-cc. ampuls and 5-cc. vials. Recommended adult dose: 25 mg. 
(1 ee.) once weekly by intramuscular injection, or 50 mg. i.m. every second 
week. Average intramuscular dose for children: 12.5 mg. (0.5 cc.) once 


weekls 


ce Lee. tirange. New Jerse 
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which antibiotic has the plus? 


Today you have a variety of useful antibiotics at your command. Which one should you choose? 


Mysteclin-V — specific action plus added protection. Mysteclin-V is a combination of tetracycline phow 
phate complex — one of the world’s most widely prescribed broad spectrum antibiotics — and Mycostatin, the 
first well-tolerated antifungal antibiotic. Together, in Mysteclin-V, these two components provide specific 
effective antibiotic action plus added protection against fungal superinicctions.’’ 

When should Mysteclin-V be prescribed? Accumulated clinical experience clearly indicates that fungal super. 
infections are on the rise, particularly when broad spectrum antibiotics must be administered in high dosage 
or for extended periods, in the debilitated and diabetics, during pregnancy, and when corticosteroids are used 
concurrently. Under such conditions, more than a “broad spectrum” antibiouc is required’ Mysteclin-V 
provides the answer. 


Supplied: Capsules (250 me./250,000 u_); Half-strength Capsules (125 mg/125,000 (125 me per co) 


Pediatnc Drops (100 mg./100,000 wu. per cc.) 
References: 1. Cronk, G. A.; Naumann, D. E.. and Cawon. Annual New York. tax 
1958, p. 397. 2. Childs, A. J.: Brit. M. J. 7:660 (Mar, 24) 1956. 3. Newoomer, V. Wrgtt. and Sternberg. 


Annual 1954-1955, New York, Medical Encyclopedia, Inc., 1955, p. 686 
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Mother: shopping 
Father: busy 


Temper: mild 


Vicer: calm 


His uleer should he protesting he re- 
mains His physician has preseribed 
SA because he knows 


calms emotions! distress « promotes healing 
e reduces acid secretion e relieves pain e inhibits 


Svuepersion aed Tablete: Aluminum Mydroside 
Ge with Maegresium Mydrexide. Amoutenium 
Gremide ard Wyetr 


A Century of 
veth Vhiladelphia Pa. Service to Medicine 


this for 


your postcoronary patients 


WITHOUT CLARIN, turbid blood serum five hours 
after a fat meal: This unretouched dark-field photo- 
micrograph (2500X) shows potentially hazardous fat 
concentrations circulating in the blood stream of a 
patient after a standard fat meal. 


CLARIN is sublingual heparin potassium. One 
mint-flavored tablet taken after each meal effec- 
tively “causes a marked clarification of post- 
prandial lipemic serum.” Clarin facilitates the 
normal physiologic breakdown of fats, with no 
effects on the blood-clotting mechanism. It 
therefore provides important benefits for your 
postcoronary patients. 


Indication: For the management of hyperiipemia asso- 
ciated with atherosclerosis. 


Dosage: After each meal, hold one tablet under the 
tongue until dissolved. 


Supplied: In bottles of 50 pink, sublingual tablets, each 
containing 1500 LU. heparin potassium 


1. Fuller, H. L.: Angiology 9:311 (Oct.) 1958 


2. Shaftel, H. E., and Selman, D.: Angiology /0:131 (June) 
1959. 


WITH CLARIN, clear blood serum five hours after a 
fat meal: After eating a standard fat meal a6 at left, 
the same patient has taken one sublingual Clarin 
tablet. Note marked clearing effect and reduction in 
massive fat concentrations in this unretouched photo 
micrograph (2500X) 


0.5 
Heparin Senes @ 

Control Serves | 
0.3 

4 
0.1 
0.0 


Fasting 1 Hr. 
Level 


Average serum optical density in 36 patients after fat 
meal with and without sublingual heparin’ 


*Regisicred trade mark. Patent applied fo 
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% INDEXED to save you time. 
Therapeutic, Drug. Manufac- 
turer's and new Generic Name 
Indices plus self-pronouncing 
drug listi 

& ComPpLete, authoritative, 
continuing service for 3 years— 
New 7th Edition plus 18 bi- 
monthly Mopesn Drvucs Sup- 
plements—all for $17.50. 


Artremactivety Bounp in 
durable red cover stock. Ap- 
prox. 1800 pages. Size 6” «x 
= 234". 


t+ Boum 


More than 70°; of the pre- 
scriptions written today 
call for new drugs intro- 
duced within the past 3 
years. It's imperative that 
your drug reference be 
complete, dependable, cur- 
rent and up-to-date. Here 
is your authority on Pre- 


MODERN DRUG 
ENCYCLOPEDIA 


AND THERAPEUTIC INDEX 
with FREE 3- YEAR bi-monthly supplement service, MODERN DRUGS 


scription Drucs and the 
new Narcotic CLassIFi- 
CATIONS—your up-to-the- 
minute source for latest 
composition or descrip- 
tion, action, use, supply, 
dosage, caution and ad- 
ministration data on more 
than 4,000 drugs. 


(~------- ORDER THIS 3-YEAR SERVICE TODAY--------- 


Bemrorce Enclosed 


M-2 /60 


Tt feet Street, New York 16. New York 


Preece cond me he 7h Edition MOOtEN Deus and Therapeutic 
plus be monthly Supplements for 3 years ol! for $)7 50° 
Send Bader tor Daur Supplement — $3.00 


L) me loter 


Cry 
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indispensable source for 
new drug descriptions’ 
.. 
7th Edition 
| 
MOOERN DRUGS 


The test—you might say the acid test—of an anticholinergic 16 simple: will 
it protect your patient from hyperacidity around the clock, even while he 
sleeps. The weakness of t.i.d. or q.i.d. preparations is well recognized; but 
even some “'b.i.d.” encapsulations may be unreliable. McHardy, for instance, 
found a “widely variable duration action, definitely tess than that an- 
ticipated” in the “sustained,” “delayed,” and “gradual release” anticholiner. 
gics he studied.’ 


COMPARE THE DATA ON ENARAX... the new combination of an inherently 
long-acting anticholinergic (oxyphencyclimine) and Atarax, the non-secretory 
tranquilizer. Note the iveness of oxyphencyclimine: 


OBSERVE THE OXYPHENCYCLIMINE REPORTS... 

McHardy: “([Oxyphencyclimine) has proved to be an excellent sustained. 
action anticholinergic in our study of this agent over @ period of 
eighteen months.” 

Kemp: “...for the majority of patients, one tablet every 12 hours pro- 
vided adequate control. This characteristic long action... may 
constitute an advantage of this drug as compared to costed 
‘long-acting’ preparations of other compounds.”’ 


Add Atarax to this 12-hour anticholinergic. The resulting combination -— 
ENARAX— now gives relief from emotional stress, in addition to a reduction 
of spasm and acid. Atarax does not stimulate gastric secretion. No serious 
adverse Clinical reaction has ever been documented with Atarax. 


LOOK AT THE RESULTS WITH ENARAX* *; 
Does the medication you now prescribe assure you of all these benefits’ 


if not, why not put your next patient with peptic uicer or G.I. dysfunction 
on therapy that does. 


(oxypnencyclimine plus ATARAK®) A SENTRY FOR THE G.1. TRACT 


DOES YOUR PRESENT ANTICHOLINERGIC 


o> 
A? Ni iin | 
VW NOON 


PROVIDE CONTINUOUS CONTROL OF ACID SECRETION 


si 
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Clinical Diagnosis: Peptic Ulcer — Gastritis — Gastro 
enteritis — Colitis — Functional Bowel Syndrome — DOuo- 
—Miatus Herma Bowe! 

~ Pytorospas m —Carciospasm — Tract 
Oysfunctions — and 
Clinical Results: Effective in over 92% of cases. 


15] 
4 
TONIGHT AM. 
| 
As ter Safety: “Side reactions were uncommon, usu- 
| ally no more than dryness of the mouth... ."* 
Each ENARAX tablet contains 
Oesage: Ore-naif to one tablet twice dai in 
Use with in patients wth prostatic 
and al supervis:on only in glaucoma. 
Supplied: in botties of 60 Diack and white scored tabicts. 
Reterences: 1. Mchardy. G.. et at. J. Louisiana M. Soc. 
(Aug) 1999. 2. steigmann, Study conducted 
Kemp, J. A. Med. C! New York 17, N. Y. 
4. Leming, © Clin. Med. & (Mar.) 1959. Division, Chas. Pfizer & Co., Inc. 
5 in Roerg Medica! Department files. Science for the World's Well-Being 


REFLECTION ON CORTICOTHERAPY: 


‘To be of greatest value, a 
steroid must be good not only 
for the patient (by controlling 
symptoms), but also 
to the patient 
(by minimizing 
side effects). 
To be of greatest\ 
value, the steroid 
should have the 
best ratio of 
desired effects 

to undesired 
effects: 
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ledrol 


Helps prevent vitamin-mineral deficiencies by providing comprehensive nutritional supplementa- 
tion. Just one capsule daily supplies therapeutic doses of 9 important vitamins plus significant quan- 
tities of 11 essential minerals and trace elements. 


Each MYADEC Capsule contains: VITAMINS: Vitamin B,, crystalline—5 meg.; Vitamin B, (riboflavin)—10 mg.; Vitamin 
B. (pyridoxine hydrochloride)—2 mg.; Vitamin B, mononitrate—10 mg.; Nicotinamide (niacinamide)—100 mg.; Vitamin 
C (ascorbic acid) —150 mg.; Vitamin A— 25,000 units; Vitamin D—1,000 units; Vitamin E (mixed tocopheryl acetates)— 
5 MINERALS (as inorganic salts): lodine—0.15 mg.; Manganese — 1.0 mg.; Cobalt — 0.1 mg.; Potassium—5.0 mg.: 
Molybdenum —0.2 mg.; Iron — 15.0 mg.; Copper —1.0 mg.; Zinc —1.5 mg.; Magnesium — 6.0 mg.; Calcium —105.0 mg.; 
Phosphorus —S0.0 mg. Bottles of 30, 100, 250, and 1,000. 


PARKE. DAVIS & COMPANY: DETROIT 32. MICHIGAN ID: 
when sleeps through 
works luneh... 


| | | 


high potency supplement 
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allergre and 


unsurpassed four total 


corticosteroid ben efits 


disturbance 
of the patients 


ellective control 


ol allergic 


and inflammatory chemical and 


+ 
balance 
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Substantiated by published reports of leading clinicians 


LRDERLE. 


At the recommended antiallergic and anti-inflammatory 
dosage levels, ANISTOCORT means 

+ freedom from -alt and water retention 

¢ virtual freedom from potassium depletion 


cuphoria and depression rare Sand A. dntibtecie Mod. & Clin 
low incidence of osteoporosis with compression fracture A. (Des. 7) 


T. Clin. Med. (Jane) 1969. 9. Frevberg, R. H.; Bernisen, 
A.. awd Hellman, L.: Arthritis RAcumatism 1-215 (June) 
1954. 10. Hartung, BE. F.: 2.4.8.4. 1672973 21) 1958. 


Bith owe all tracdtromal pree aution: te therapy th. Zuckner, Ramsey, BR. H.; Caciolo, C., and Gantner, C. 


be aleaye be carefully adjusted to the smallest E.: dan. Rheumat. Dis. 17398 (Dec.) 1958. 12. Appel. B.; 
whee will capper ce Tye. M. J.. and Leibeohn, E.: Antibiotic Med. & Clin. Ther. 
pater mts have beem om fot prolonged periods discontinuance must be (Dee.) 1968. 13. Kala, F.: Canad. M.AJ. 79:400 
i by (Sepet.) 1958. 1s. Mullins, }. and Wilson, G. j.: Texas J. 
Of several Werks, Med. 54.648 (Sept.) 1968. 15. Shelley, W. B.; Harun, J. S.. 
1 mg. sored tablets (yellew!: 2 mg. ecored tablets (pink); 4 mg. and Pillsbury, D. M.: J.4.M.4. 167 :959 (June 21) 1958. 16. 
eek, T. Rae, KR. Leake, D. A.; wer, H. G., an 
Ihecetate Perenteral (fee and imtracynovial injection). Viale of Berger, H. E.: 4m. J. M. Se. 296:720 (Dec.) 1958. 18. Coun- 
5 ce, (25 mg. cit om Drugs: 169-257 (January) 1959. 


Gee) LEDERLE LABORATORIES, A Division of AMERICAN CYANAMID COMPANY, Pearl River, N. Y. 
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SAFER, 
MORE EFFICIENT 


BETTER TOLERATED 
QUINIDINE 
THERAPY'? 
IN CARDIAC 


ARRHYTHMIAS 


b.1.d. dosage 


Safer and more efficient because there is no let-down in plasma levels where arrhyth-. 
mias tend to recur. Better tolerated because quinidine gluconate is ten times as 
soluble as quinidine sulfate—and so is easier on the g.i. tract. Quinaglute Dura-Tab 
S.M. every 12 hours maintains uniform, effective plasma levels around the clock. 


A quinidine of choice in atrial fibrillation, flutter, 
premature contractions, auricular tachycardia. 
DOSAGE: for conversion of auricular fibrillation to 
normal sinus rhythm, in most cases, 2 Quinaglute Dura- 
Tab S.M. tablets 3 to 4 times a day, for 2 to 3 days; 
longer periods are required in some patients... for 
maintenance 1 to 2 tablets every 10 to 12 hours. Bottles 
of 30, 100 and 250. 


1. Bellet, S.: Finkelstein, D., and Gilmore H.: 
A.M.A. Archives Int. Med. 100:750, 1967. 


2. Bellet, S.: Amer. Heart J. 56:479, 1958. 
3. Finkelstein, D.: Penn, Med. J. 61:1216, 1958. PAGE 893 


QUINAGLUTE 


DURA-TAB S.M. 


exclusive oral Sustained Medication* 
Quinidine Gluconate (5 gr.) 


WY N N PHAR MACAL 


CORPORATION 
5119 West Stites Street, 31. Pe. 


avaelable 
INJECTABLE QUINAGLUTE 10 cc. Multiple Dose 
Viels, 0.08 Gm. Quimidine Giuconete per cc 


Patent 269568! 
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Even the Sandman’s switched to Placidy!! 
Short-acting and ellective. Just right 

wherever restful slumber is wanted 

without barbiturates. But sleeping is believing. 
Prescribe Placidy! and see. 


ABBOTT 


Placidy!’ nudges your patient to sleep 


Aout) 


ge 
; 
* 
A, 
s 
\ 
é J 
: 


Pre eridence mounts “In our total experience with this drag 


no significant side-ellects were observed requiring discontinuation of medication” 


The above and the following are a payer 
m the New York Journal col in + are fase thee « 
addition- the celine al literature that ie 


especially trouble-free antihy pertensive agent 


"te ol patient. average age thre tears treated 
with deserpidine is reported, 


“2. Diagnoses included hy pertenston in 30 cases, 19 with and 
without of anviets 


“3. The usual dosage deserpacine was og. three 


after meals sometimes with an additeonal at bedtume. The 
average duration of treatment was hive month 


All of the 30 hypertensive patient= expenenced reductoon om 
the average fall being 343 mm. He and 11 
mm. Hy diastole. 


“>. Of the 29 patients having of anwets 
experienced complete and 10 partial rehet, 


“6. Ten of the 1] patients who had previously exapenenced andes. 
able side-eflects while under treatment with reserpane toderated O45 
mg. or more daily but | tolerated only 0.2 mg. daily. Tee 
on 0.3 mg. daily expenenced a mild drowsiness, bat the ded not 
require stopping or reducing the dose. 


[tis concluded that deserpudine an effective agent tor the 
management of essential hypertension and Hemet 
appears comparable to that obtamed by equal doses of reserpane, 
but there is a significant and worth while Chee tee © 
of 


of Uspertenson and Sew J. Med. WITTE Mee 


Harmonyl 


for your next working hypertensive 
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CHANGING YOUR ADDRESS? 


Please fill out and return the coupon below : 


THE AMERICAN JOURNAL OF MEDICINE 
Mailing Dept.. 1) East J6th Street, New York 16. N. Y 


Name 
New 
Stree t 


City 


Street 


City 


pr brit 


sone State 


Zone State 


ecole 


- EASES MUSCLE 
SPASM & PAIN IN 
SPRAINS, STRAINS, 
LOW BACK PAINS 
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‘MYOGESIC 
Aeris 
pe the 


wi coronary 


8 proren drug 
supported by extensive clinical ex- 
perience during the last ten years 


selective physiologic 
action — 


unlike most nitrites, dilates coro- 
nary vessels principally, with mini- 
mal peripheral effects. so that 
coronary blood flow is increased 
with no significant change in blood 
pressure or pulse rate 


s erceptionally safe — 

safle for prolonged use—essentially 
tree from side effects—tolerance has 
not been reported —no hypotension. 
orthostatic or otherwise, has oc- 
curred —so saje, it is used routinely 
even after a coronary 


s effective in mildest to 
acrerest angina pectoris — 
4 out of 5 patients experience re- 
duced frequency and severity of 
anginal attacks, increased exercise 
tolerance, lowered nitroglycerin de- 


pendence, improved ECG findings 


8 ideal in poatcoronary 
convalescence — 


helps establish and sustain collat- 
eral circulation to reduce the extent 
of myocardial damage, to encour- 
age natural healing and repair. to 
minimize ensuing anginal attacks 


adaptable prophylaris— 
available in several formulations to 
meet the individual requirements 
of patients with coronary artery 
disease: Peritrate 20 mg. for basic 
prophylaxis, Peritrate with Pheno- 
barbital for the apprehensive pa- 
tient. Peritrate Sustained Action for 
convenient 24-hour protection with 
just 2 tablets daily. 


WARNER 


MORRIG FLAING, 


162 


immortals of chinese mythology: 


Han Hsiang-tzu 
This nature-loving physician achieved immortality 
by falling out of a tree 


TODAY,. 


METICORTEN,”® brand of prednisone, 5 mg. tablets. 


SCHERING CORPORATION + BLOOMFIELD, NEW JERSEY 


You will soon receive in your mail a handmade, full- 
color, three-dimensional figure of this Chinese Immortal, 
mounted and suitable for framing. 


Doctor, do vou feel that your col- 
leagues are missing important new 
medical findings bv not readme The 
Amerncan Journal of Medicine?’ 


Let us send them a complimentary 
copy of course, there ne obligation 
tO oF « ole Just fill out 
the coupon and mail it to us, 


Dy. 
Addi — 
Dy 
A 
Name. 
Addi = 


The American Journal 
of Medicine 
1! East S6th Street 
New York Ih. New York 
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solution to 
logic office problem” 


BY TRICHOMONAS VAGINALIS, CANDIDA 
vaginalis, or other bacteria, is still the 
ic office problem . . . cases of chronic or 
are often extremely difficult to cure.” Among 75 
h vulvovaginitis caused by one or more of these 
TMICOFURON IMPROVED cleared symptoms in 70; vir- 
were severe, chronic infections which had persisted 
therapy with other agents. “Permanent cure by 
and clinical criteria was achieved in 56... .” 
J. Obes. 77: 185, 


mproved 
itching, burning, malodor and leukorrhea 
ymonas vaginalis, Candida (Monilia) albicans, 
inalis @ Achieves clinical and cultural cures 
@ Nonirritating and esthetically pleasing 


ting relief: 

weekly insufflation in your office. MicoruRr®, 
0.5% and Furoxone®, brand of furazoli- 
an acidic water-dispersible base. 

for continued home use each morning and 


24 suppositories with applicator 
and economical therapy. 
unique clase of antimicrobials = 
NORWICH, NEW YORK 
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treats more patients more effectively... 


1] 


45 arthritic patients 
who were refractory | 
to other corticosteroids* 


é 


99 w were successfully OO0000000000 
treated with Decadron” 


1. Boland, E. W., and Headley, N. E.: Paper read before the 
Am. Rheum. Assoc., San Francisco, Calif.. June 21, 1958 
2. Bunim, J. J., et al.: Paper read before the Am. Rheum. Assoc... 
San Francisco, Calif., June 21, 1958. ! 


*Cortisone, prednisone and prednisolone 
DECADRON is a trademark of Merck & Co.. inc. 
Additional information on DECADRON is available to physicians on request 


= sharp & Dohme 


DIVISION OF MERCK & CO., Inc., PHILADELPHIA 1, PA. 
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nervous 
patient 


relief comes fast and comfortably 


—does not produce autonomic side reactions 
—does not impair mental efficiency, motor 
control, or normal behavior. 


Usual Dosage: One or two 400 mg. tablets t.i.d. 


Supplie 400 mg. scored tablets, 200 mg. sugar- 
coated tablets or as MEPROTABS* —400 mg. 
unmarked, coated tablets. 


Miltown 


WW) WALLACE LABORATORIES / New Brunswick, N. J. 
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tablets deanol acetamidobenzoate 
Improves night-time restoration and day-time performance 


Gradually prepares patient to awaken better rested and 
more alert 


... permits sounder sleep 
... lessens sleep requirements 


Increases daytime energy 


Counteracts mild depression 
...acts to stabilize emotionally disturbed patients with 
or without concomitant disease 


- Useful in treating children with learning defects and behavior 
problems ...lengthens attention span 


Unlike monoamine inhibitors. It is not necessary to monitor 
Deaner's administration with repeated laboratory 
tests ...Deaner may be given with safety to patients with 
previous or current liver disease, kidney disease or 
infectious diseases. 
*‘Deaner” ie supplied in scored tablets containing 25 me. of 
as the acid salt. 


ViLIG VVePresslon 
chronic fatigue and many other emotional and behavioral problems 


Litewsture, Gle card aad bilweraphy va request 
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It spares them from the usual rauwolfia side effects 


FOR EXAMPLE: “A clinical study made of syrosingopine |Singoserp) therapy in 77 ambulant 
patients with essential hypertension demonstrated this agent to be effective in reducing 
hypertension, although the daily dosage required is higher than that of reserpine. Severe 
side-effects are infrequent, and this attribute of syrosingopine is its chief advantage over 
other Rauwolfia preparations. The drug appears useful in the management of patients with 
essential hypertension.”* 

*Herrmann, G. R., Vogelpohi, E. B., Hejtmancik, M. R., and Wright, J. Co JAMA, 168:1609 (April 4) 1999. 


CIBA) 


First drug to try in new hypertensive patients 


First drug to add in hypertensive patients already on medication 


supp.ico: Singoserp Tablets, 1 mg. (white, scored); bottles of 100. Samples available on request. 
Write to CIBA, Box 277, Summit, N. J. 
B \ 
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after a myocardial infarction 
and throughout the course 
of postcoronary convalescence... 


Peritrate helps establish and 
sustain collateral circulation 


blood flow with no sienificant drop in 


blow! pressure or in pulse rate 


2. helps support natural healing and repair 


helps reduce myocardial damage 


d. ~mooth onset of action minimizes nitrate headache 


Peritrate mg. 


the selective long-acting coronary vasodidator 
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for arthritic joints 


intra-articular / intrasynocial intrabursal instillation 


0 good to excellent response in a vast majority of patients —“Low doses... provided 
rapid and effective relief...in almost all of the 157 patients treated..."! “... appeared to be superior 
as an intra-articular injectable substance to anything hitherto available." 

0 provides sustained, long lasting benefits—In 28 out of 34 patients,”’...complete relief 
was provided by a single injection...the relief lasting for an average of more than 2.5 months.”? 
0 rapid relief of pain, swelling, and improved range of motion —"Pain was relieved 
in 3 or 4 days, or less..."> “...marked improvement in range of motion occurred in all of these 
patients.” “...more potent, milligram for milligram, than other injectable corticosteroids.” 


0 undesirable side reactions outstandingly rare —"...appears to be a safe, potent, and 
effective preparation..."”> “...tolerated as well as or better than hydrocortisone or prednisolone.”* 
Dosage: usual doses —2.5 to 5.0 mg. for smaller joints; 5.0 to 15.0 mg. for larger joints. Side Effects: outstandingly rare: although 
systemic effects do not ordinarily occur with Kenalog Parenteral when the proper techniques and dosages are used. careful 
clinical supervision is advisable for all patients receiving steroid therapy. Contreindicetions imlections in of near jounte—e.g. 
gonococcal or tuberculous arthritis. Supply: a sterile aqueous suspension in 5 cc. vials. each cc. providing 10 mg tramcnolone 
acetonide. References: |. Sperling, 1. L.: Clinical Research Notes vol. 3, No. | (Jan) 1960. 2. Steinberg. C. L.: op. cit. 
3. Urist, M. R.: op. cit. 4. Meltzer, L. E.: op. cit. 5. Schwartz, S.: op. cit. 6. Felts, W. R.: op. cit. 
, Among 363 patients treated with Kenalog Parenteral, 315 | 
(86.7%) obtained complete relief or were markedly improved.’ * SQUIBB 
Quelity — 
the Procelers | 


Kenalog Parenteral 
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Negative Pressure Breathing Mortimer bk. Baper Ricnarp A. BADER 


Clinical Studies 


Hemacdy namic Patterns in Chronic Cardiac Failure 
Setzer AND Donato J. McCauGHey 


Patients with owert heart tailure due to a variety of lesions predominantly involving the left 
ventricle were restored to stable clinical recompensation at rest. by appropriate therapy, and 
then sulmected to cardiac catheterization while in the resting state and after exercise. Almost all 
gave some ind ation of persisting abnormal hemodynamics, at least in response to mild exercise. 
The patterns of recompensation varied. In some instances the left atrial pressure had returned to 
normal at rest but the cardiac output remained reduced, in others the reverse was truc. In some 
even at rest there was persisting clewation of the left atrial pressure, associated with increased 
pulmonary vas ular fresstance (pronounced pulmonary hy pertension in a few instances) and low 
cardiac output. The climeal and hemodynamic implications of these observations, in relation to 
the general question of what constitutes heart failure, are discussed interestingly. 


Phonocardiography in Ventricular Septal Defect. Correlation Between Hemo- 
dynamics and Phonocardiographic Findings 
Atnerto Bencumor E. Grey Dinonp 


A correlation of phonocardiographic and hemodynamic changes in forty cases of ventricular septal 
defect @ presented. The intensity of the systolic murmur is shown to vary inversely with the 
pulmonary arterial pressure. Furthermore, an increase in pulmonary diastolic pressure and 
pulmonary vascular reustance produced shortening of right ventricular systole and accentuation 
of the pulmonic component of the second sound, and carly closure of the pulmonic valve. These 
and other correlations presented here may help further in the evaluation of patients for open 
heart wargery. 


Senile Cardiac Amv loidosis Leorotp Buercer AND Herpert BRAUNSTEIN 


An imetructive paper which emphasizes the not too infrequent occurrence of amyloid deposition, 
of greater or lewer extent, almost cxclusively in the myocardium and vasculature of elderly 
persons. The pathological and clinical picture is not that usually thought of as primary amyloido- 
ss. although the differentiation may be arbitrary in some more advanced instances. Unless the 
magnitude of amyloid deposit in the heart is substantial. it is doubtful that there are any clinical 
comequences, but the authors attribute heart failure to senile cardiac amyloidosis in some in- 
stances with marked involvement. No distinguishing features during life could be recognized. 
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patient 


relief comes fast and comfortably 


—does not produce autonomic side reactions 
—does not impair mental efficiency, motor 
control, or normal behavior. 


- One or two 400 mg. tablets t.i.d. 


400 mg. scored tablets, 200 mg. sugar- 
coated tablets or as MEPROTABS* —400 mg. 
unmarked, coated tablets. 
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Ihe Effect of a New Carbonic Anhydrase Inhibitor (Dichlorphenamide) in Respira- 
tors 
Namark,. Davipw M. Bropovsky AND Reupen M. CHERNIACK 


Ireatment of respiratory insufficiency with hypoxia and respiratory acidosis can usually give 
rehef by uve of combaned therapy with antibiotics, bronchodilators, treatment of heart failure and 
mechanical aids to respiration. Chromic retention of carbon dioxide is often, however, refractory 
to och therapy. Previous reports om effects of acetazolamide in respiratory acidosis were equivocal. 
The suthoes peesemt the results of studies in fifteen patients with respiratory insufficiency given a 
new and more potent carbonic anhydrase inhibitor, dichlorphenamide. All but one patient had 
marked climecal umprowerment. Careful pulmonary function studies revealed improvement in 
oxy @enation of the blood and reduction in hypercapnia. These were associated with increase in 
ahvecder wemtilentom. The mechanien by which this was brought about is not conclusively 


The Elect of Sodium Loading and Depletion on Muscular Strength and Aldosterone 
Lxcretion in Familial Periodic Paralysis 
Perer IT. Rowtey ann Bernarp KiimMan 


fee heen on the bmpertance of potassum. levels in familial periodic paralysis, 
ates that the comtent of the dict also exerts an influence on 


be ome thee be tended to decrease and sodium tended 


Meeuloltastic Anemia Awoctated with Anticonvulsant Drugs 

M. Fruexner AnD Ropert C. HarTMANN 
® a well recognized 
mwwtateom. Amalvete of the diets rewealed a variety of nutritional deficiencies, notably of folic 


\ carefel eeudy of two patients with megaloblastic anemia duc to Dilantin, 


wid. and thee were eapported by appropriate laboratory studies. Administration of 
hole acid im how dosage corrected the hematologic defect. There is an interesting concluding 
of the mechanmems by which hydantoin derivatives might bring about 


ane tts 


Review 


bactors Which Influence the Radioactive lodine Thyroidal U ptake Test 
Ricuarp R. Grayson 


The uptake of radioactive iodine by the thyroid is now universally accepted as an aid in the 
disqnene of thyroed disease, and it is therefore important to be aware of the various conditions 
we Pe arethy affect it and thus cause errors in interpretation. The present review does 
thie tm informative detail. Comidered are sources of excessive cxogenous iodide; causes of iodine 
deteseney; and the effects of antithyroid, sedative and other drugs, and of commonly administered 
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AN AMES CLINIQUICK® ar aces 1105. 


CLINICAL BRIEFS FOR MODERN PRACTICE 


WHY IS DIABETES IN INFANTS 
SO DIFFICULT TO DIAGNOSE? 


Because of the infrequency of the disease in 
this age group, its sudden onset, the profusion 
of inconsistent presenting symptoms, and be- 
cause the accompanying symptoms of anorexia 
and vomiting are also characteristic symptoms 
of many other ills of infancy. 


‘Source: Traisman, H. S.: Boehm, J. J.. and Newcomb, 


A. L.: Diabetes 8:289, 1959. 
for those pediatric puzzlers...” A routine urinalysis 
and blood sugar should be done whenever the 
possibility of diagnosing diabetes is entertained.”* 
the standardized urine-sugar test for reliable quantitative estimations 


CLINITEST® 


BRAND Reagent Tabicts 


Order of Frequency of Presenting 150 
Pateents 
we of Per of 

Symptoms Potent: tote grees 
Polyura 
Weigh? tors 4? a> 7 
Potyphag.s 
14% 
Lethargy 

Vormiting 4s 
| 
“Crewing tor ) 
“Sticky 
“Strong oGor to urine’ is 
Giycoturs is 
Personsiity chenge 
Me aGache 
ADGormina!l Cramps 
A 


full-coler calibration, clearcut coler changes 
established “ples” system covers entire critical range 
standard bive te-erange spectrom 

standardized, coler scale 
profile” graph ter closer contre! 
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and antibiotics, Dr. Grayson goes on to appraise the effects of variations 
m renal and gastroentestinal (absorptive) function on I'*' uptake, fortunately negligible for the 
part. The discussion of these warious Lactors is closely integrated throughout with the several 


Combined Staff Clinic 


Svetemic Lupus Lev thematosus 
( Scoff (Columbaa College of Physicians & Surgeons) The conference 
with « of the natural hestory of svetemn lupus erythematosus in its 
oe wre! ef hve be devoted to a detailed consideration of the multiple 
fLectors mwolved im the LE. cell phenomenon. and the implications that this new work has 
the of thee disease, with spore tal reference to autoantibody formation. A sensitive 
foe eveteemic the latex agglutination test, is then described. The confer- 
ence with epartted dixcusion of the of the nephrotic syndrome as a manifesta- 


t Pree ve afer 


Climcopathologic Conference 


Staphylococcal Sepes and \Ncute Renal Failure 


C Conterence (Washington niversity School of Medicine). 


Reports 


( aremoma of the Poerathvroid Gland with Pulmonary Metastases and Cardiac Death 
\. Raprororr. A. H. Serpe ano W. Hurst Brown 


caw of interest 


Asymptomatic Pulmonary Alveolar Proteinosis 
Cart. E. Forsr., Carr. Bertranp M. BELL, 


ann Cavpr. Georce V. Irons, JR. 


An imetructive case representative of a newly reported syndrome 


Pulmonary Alveolar Proteinosis. A Correlation of Pathological and Physiological 
Findings in a Patient Followed Up with Serial Biopsies of the Lung 

Feamow, Ricnarp T. Carucart, J. J. KirsHNner 

AND Ricuarp C. TAyLor 

A well eeuched case of the newly recognized syndrome of pulmonary alveolar proteinosis, including 

a correlation of the findings in serial lung biopsies with pulmonary function studies. The latter 

gave evidence of alveolar-capillary block and also venous admixture through alveoli filled with 

caudate 
Content: continued on page 9 
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new 


“flavor-timed”’ 
dual-action 
coronary vasodilator 


Dilcoron 


ORAL 


for Sustained coronary vasodilation and 
protection against anginal attack 
SUBLINGUAL 


for Immediate relief from anginal pain 


DILCORON contains two highly efficient vasodilators 
in a unique core-and-jacket tablet. 

Glycery! trinitrate (nitroglycerin}—O 4 mg (1/150 grein) 
is in the outer jacket—held under the tongue until 

the citrus flavor disappears; provides 

rapid relief in acute or anticipated attack. 

The middle layer of the tablet is 

the citrus “flavor-timer.” 


Pentcerythrite!l tetranitrate —15 mg. (1/4 grein) is in the 
inner core—swallowed for slow enteric 
absorption and lasting protection. 

For continuing prophylaris patients may 

swallow the entire Dilcoron tablet. 

Average prophylactic dose : \ tablet four times daily. 


Therapeutic dose: 1 tablet held under the tongue 
until citrus flavor disappears, then swallowed. 
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Hypoahecema Awociated with Pancreatic Islet Cell Tumors. Review of the Litera- 
ture and (Case Keport of a Malignant Tumor Joun S. HANSON 


A typecal case, with metructive discussion. 


Urethane-Induced Hepatic Failure in Man 
Leron Wes ann Raraet pe Los SANTOS 


An interesting case with therapeutic unplcations. 


Ihalawemia Major. Thirty-Five Year Survival, with Obliterative Pulmonary Endar- 
teritis and Atypical Bone Chanecs 
Mi. ©. Cowry, T. C. Mericas, N. L. Petrakis ann S. P. Lucia 


An repeat 


Rieht Atrial Mivxoma. Diagnosis During Life: Successful Surcical Removal 
\stewan. Laweence |. Zarorr AND Ivan BARONOFSKY 
case of characterized by symptoms of intermittent obstruction of the superior 
cave t of the patient. The symptoms, which simulated carcinoid syn- 


drome. were due to « pedunculated im the right atrium. 


Remission of Graves’ Disease Following Radiotherapy of a Pituitary Neoplasm 
Josern W. Janer AND Donato A. Hoius 


caw of mterest 


Coming 
A Symposium on Leukemia 


lous S. LawRence. 


Advertising Index on Page 177 


Change of address must reach us one month preceding month of issue. 
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release 


native 
insulin 


In the presence of 

a functional pancreas, 
Orinase causes the 
secretion of native insulin 
via normal channels. 
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ELIXIR ALURAT DISRUPTS TENSION 


Dependable, prompt-acting daytime sedative. 

Broad margin of safety. Virtually no drowsiness. Over a quarter century of successful clinical use. 
Alurate is effective by itself and compatible with a wide range of other drugs. To avoid barbiturate 
identification or abuse, Alurate is available as Elixir Alurate (cherry-red) and Elixir Alurate Verdum 
(emerald. green). 


Adults: to 1 teaspoonful of either Eline Alurate or Elinir Alurate Verdum, 3 times daily. ALURATE®—brand of aprobarbital. 


ROCHE ‘asorarorits « Division of Hoffmann-La Roche Inc « Nutley 10, N.J. 


1 

WH We MENT 


You see an improvement within a few days 
Thanks to your prompt treatment and the 
quick, smooth action of Deprol, her de- 
pression is relieved and her anxiety and 
tension calmed — often in a feo days. She 
eats well, sleeps well and soon returns to 
her normal activities. 


| 

2% | 

3 
“ 
‘ 


calms anxiety! 


Smooth, balanced action lifts 


depression as it calms anxiety... 
swiftly and safely 


Ralances the mood — no “seesaw” 
effect ef amphetamine -barbiturates 
and energisers. While amphetamines 
and energizers may stimulate the 
patient —fhey offen aggravate anxiety 
and tension. And although ampheta- 
mine-barbiturate combinations may 
counteract excessive stimulation —they 
often deepen depression, 


In contrast to such “seesaw” effects, 
Deprol lifts depression as it calms 
anxiety — both at the same time. 


Acts swiftly — the patient often feels 
better within a few days. Unlike the 
delayed action of other drugs which 
may take two to six weeks to bring re- 
sults, Deprol'« smooth, immediate 
action relieves the patient quickly— 
often within a few days. 


Acts safely — ne risk of liver damage. 
Deprol does not produce liver damage, 
hypotension, psychotic reactions or 
changes in sexual function —frequently 
reported with other drugs. 


‘ 


may stimulate the combinations may 
increase anxiety and tion but may deepen 


Usual starting dowe ix 1 tablet When necessary 

thie may be cradually increased up to 3 tablets q.i. 
Competition: | me. I-diethylaminoethy! benzilate hydrochloride 
(benactyzine HCI) and 400 me. meprobamate. Supplied: Bottles 
of 40 light-pink, scored tablets. Write for literature and samples. 


D ep r ol“ LABORATORIES / New Brunswick, N. J. 
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bacterial 
infections 


the new 


The low cost antibacterial prescription ithassured safe fyand ‘ cfivenesa 
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MADRIBON 


safe + effective - economical 


“ ..its simplicity of administration, safety. clinical 
response and reasonable cost make...{Madribon] a 
desirable drug in instances where it is equally effec- 
tive [asx the antibiotics} and a choice drug in many 


antibiotic-resistant cases.” 


Clinically effective for infections with cultures positive for: 


Staph hemolytion:* 
beta streptococe: 

A 

H. influensae 

Pe. 


BR. proteusa 

BE. coli* 
Proteus* 
Shigella 
Salmonetla* 
paracolon bacilli 


A new alternative in bacterial infections 


for many reasons — 


e wide-spectrum activity 


¢ high rate of clinical effectiveness — up to 90% 


© less than 2 per cent side effects 


even in long-term use 


¢ minimal risk of hazardous superinfections 


essentially no danger of anaphylactic reactions 


¢ fewer problems with the development of resistant mutants 


economical therapy 


* reserves antibiotic effectiveness for fulminating, 


life-threatening infections 


For complete information on dosage forms, dosage sched- 
ules and precautions, consult literature available on request. 


*Seme to atrama have 


reapouded fe Madriboan. 


ROCHE 
of Rohe ine. 


The fastest growing 
antibacterial bibliography: 


M. Waaety. 2. Nat. W.A., 1968. 
a Wed. & tin Therapy. 4: (Sappl. 


¢ tite, New Acad. Se (Art. 3). 52. 
19..9 


Townsend. ter and A. Borwated?. Antibietics An- 
New York Vedicul Enevciopetia. 
wo. 


& W Keren ent Antibiotic 
Wet @ lin. Thevrape. ‘Suppl. th. 22. 1968. 


>. HM. and Putel. tid 


Vedteu! Ine.. 1968. p. 4. 


©. Jr. and 8. KR. Jennings, 
Wed. & € bin Tae ‘my. ‘Suppl 22. 
*. Probe ond A. Zaremie. Antifiotics An- 


New York. Wedical Enevelopedia. 


W. Kiser aad O. C. Hever. Aafi- 
Wed. & Clin. Therapy. 1959. 


+. ©. 2. ond J. HM. Semana. 49. 


W. Anew New Vor® Acad. Se... (Art. 1) 


eed A. 2. Pediotrico 2:14, 196° 


ond WF. frelorenge, Antibiotic Wed. & 


Prac. Sux Ermer. Biel & Wed... 90: 421. 1954. 


FF. end Antibiotic Wed. & 


WF. tw Lerenge and A. po. 11. 


©) €. Over and Paeethere. J. W. Sac. New 


2 Kadina? ©. Kendall and V. FE 
New Avad. Se (Art. 44. 1969 


O. Hever and J. D. Young, ibid... 105. 

L. ©. and W. A. Leff. %. 
W. and J. Sehmitver. ihed.. p. 10. 

©. Jr. and 4. ihid.. p. TI. 

A. Tell. W. J.. 1958. 

41. +. ©. Bite. We. Wed... 

Coferade GF f:4. 1958. 

Meeenthel end tad. J. Lab. & Clin, Wed... 54°461, 


© tee. Rew Child. Wem. Heap... Chicage 
ee 

and J. Later. Sehweia. med. Weinartr.. 

Lees. F. GCihaud and J. Bottin, 
J. met. 176 4) 

6M. and Pianigan. Jr... Seientifie Ex- 
Weeting of the American Wedien! Assoctation, 
¢ tty |. dame, 

+.¢. ed, 


wiwereity Pediatrie Clinte, Vienna, 
ia oomer af the laternational (oengress of 
Willen. Italy. Maw 6-10, 1960, 


(Pireeter. twiversity Clinic, 
Resto. Switeertend). ised 

St. wivereity Sureteal Clinte. Vienna, 
ria! 

of Surgical Pathology. University of 

(twivereity Pediatrie Clinte. Berne. Switzer- 

Meaepital. Naples. Pally). sed. 

Piette (Pivet t atvereity Clinic. Vienna. 
ed, 

 Setmeter wiveraity Gynecology Clinic, Baste. Swit 


(Peeulty of and St. Andrew's 


Heepite!. Franee), 
Se WwW. Rewer 


teenwer Department. Neidbere General Hoe 
otter. Leewenhern Germany). ibid. 


« 
10% 


antibiotic 


toleration 


reduction in incidence and/or sever- 
ity of gastrointestinal side effects 
may be attributed to the far lower 
DECLOMYCIN milligram intake 


(per capsule and per day) 


1 A. and Gomme. C 
VW Obdservaetions on acer 
ine Presented af Sewenth Ansys! Artiteo 
tics Sympotium, Wastungton, 0. C. Nowem 
ber 5. 1959. 2. A> C 
and Finland. 

A New and Wore Stable Tetracyciome Art 
biotic That Vields Greater and More Sus 
tained Antibacterial Activity Meecher 
med Wenhechr. Te be publiahed. 3. Lichter 
A. and Sobel, $.. The Distrifutioe of Or" 
Demethyichiortetracyciine in Megithy Vo! 
unteers and in Patents Under Trestetert 
for Various infections. To be 


Capsules. 150 me. Pediatric 
mg. Suspension, 75 mg. cc 


GREATER ACTIVITY...FAR LESS ANTIBIOTIC...UNRELENTING-PEAK CONTROL. PROTECTION AGAINST RELAPSE 
Gp LEDERLE LABORATORIES, « Division of AMERICAN CYANAMID COMPANY, Pearl River, NY. 
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TroAn 
| INA NOUILAXAN/ 


ANCO 


relieves painful muscle spasm 
and relaxes the patient 


Impressive numbers of patients with low 
back pain and other musculospastic 
conditions treated with Trancopal have 

been freed of symptoms and enabled 

to return to their usual activities, according 
to newly published clinical reports. In a 
recent study by Lichtman,’ Trancopal brought 
excellent to satisfactory muscle relaxation to 
817 of S79 patients. The patients in this 
group suffered from skeletal muscle spasm 
associated with low back pain (361 cases), 
stiff neck (128 cases), bursitis (177 cases), 
and other skeletal muscle disorders 

(213 cases). Side effects were rare (2 per 
cent of patients), and it was not 

necessary to discontinue medication in any 
of the patients. Lichtman comments: 
«+Chlormethazanone |Trancopal! not only 
relieved painful muscle spasm, but 

allowed the patients to resume their normal 
activities with no interference in performance 
of either manual or intellectual tasks.’** 


Vhen you prescribe Trancopal for musculoskeletal disorders, you can contidently 
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Mullin and Epifano cal] Trancopal **...a very effective skeletal muscle spasmolytic.°? ® 
They found that Trancopal brought good to excellent relief to all of 39 patients with 
skeletal muscle spasm related to trauma, bursitis, rheumatoid arthritis, osteoarthritis, and 
intervertebral disc syndrome. (No side effects were noted except that one patient had slight 
dryness of the mouth.) 

The pattern is similar in every new series reported: Ganz,’ DeNyse,’ Shanaphy’ and Stough.' 


Trancopal is a true ‘‘tranquilaxant’’ 


Trancopal “...combines the properties of tranquilization and skeletal muscle relaxation 
with no concomitant change in normal consciousness.”" 


Re tev ves 8 dysmenor rhea 


Trancopal not only is valuable in treating patients with low back 
pain and other musculoskeletal disorders, but is also very effective 

in bringing relief from menstrual! cramps and discomfort. 
Shanaphy suggests that Trancopal may help the patient by its 
combination of muscle relaxant and tranquilizing actions, and he 
finds that **...the continued use of chlormezanone [Trancopal! as 

a therapeutic agent in dysmenorrhea is advisable.*’" Trancopal was 
effective in 82 per cent of his series of 50 patients. In another study, 
which dealt with 52 adolescent girls and 23 women, Stough' reported 
that Trancopal gave complete or moderate relief in 86.4 per cent. 


Alleviates tension 


And, of course, Trancopal is also very useful in the treatment of patients in anxiety 
and tension states. As Ganz says, **...a most valuable drug for relieving tension, 
apprehension and various psychogenic states... allows the patient to use his energies in 
a more productive manner in overcoming his basic problems.*? * 
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NEW 
STRENGTH 


a true “tranquilaxant” 


relieves skeletal mus 


reiaxyes pssvcnorentt 


nf troublesome side 


on the 


Now available in two strengths: 
aApiets”, 
olored, scored), bottl 


rancopa api 


colored. 
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in the control of smooth muscle 


A new pharmacologic approach is employed in Tri-Synar—triple 
synergism—which makes possibile for the first time, powerful 
sedation with smal! doses of belladonna. Tri-Synar attacks 
smooth muscle spasm 3 ways ...musculotropic, anticholinergic 
and antihistaminic. The protective action of the constituents 
of Tri-Synar against a standardized experimental smooth mus- 
cle spasm was studied in successive steps, starting with the 
use of the single drugs (1), followed by the use of the drugs 
in pairs (2), and finally the use of all three drugs (3). 


iOICATIONS: Spastic and functional conditions of the gastromntestinal tract 
wer, Const syndrome (dyskinesia, Choleystitrs). 
mary Of pregnancy, dysturia and mid ureteral 
CONTRAINDICATIONS: lower urinary tract obstruction, or pyloric 
COstruc tion due to slenows of scarring. 


See page 676 of your Desk Reference — 


CLINICAL SUPPLY AND LITERATURE AVAILABLE ON REQUEST 


TRI-SYNAR and TRI-SYNAR / PLUS 


TRI-SYNAR TRI-SYNAR 


Powdered PLUS 
Extract of 

Belladonna 4.1 mg. 4.1 mg. 
Prenyl- 

tolosamine 

Dimydrogen 

Citrate 20.0 mg. 20.0 mg. 
Ethaverine 

Mydro- 

chloride 20.0 mg. 12.5 mg. 
Secobarbdital 

Sodium 6.075 me. 
Pentobarbital 

Sodium 6.075 me. 
Butabardital 

Sodium 2.025 meg. 
Phenobarbital 2.025 meg. 


* The deliadonna is equivalent to 2.5 min- 


ims of tincture of belladonna, U.S.P. 


BOSAGE: 1 tablet tid. or in 
the more severe cases, 2 tablets t.i.d. 


SUPPLIED: Botties of 100 tablets 


FORREST company-93 CROSBY STREET, NEW YORK 12, N.Y. 
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introducing 


(Wartarin Sodium, Abbott) 


for the prevention and treatment of 
intravascular thrombosis and embolism 


The physician's great advantage with PANWARFIN Is this: 
he can establish stable oral dosage with relative simplicity. 

PANWARFIN ts predictable in its effect. The 
physician will note but little day-to-day fluctuation 
in his patients’ prothrombin times. He isn’t beset by 
the usual need for frequently readjusting dosage. 
(juided by simple lab determinations, he gains early 
control of coagulability, and maintains the dosage 
with a minimum of tinkering. 

The initial dose provides therapeutic prothrombin 
levels within about IS hours. Or, if immediate effect is 
desired, PANHEPRIN™ (Heparin Sodium, Abbott) 
may be given intravenously at the same time; after 
24 hours, hypoprothrombinemia is then maintained 
by regular oral doses of PANWARFIN alone. 

(C‘onsider PANWARFIN for your future anticoagulant 
regimens, doctor. Our literature gives full details. 

Ask your Abbott representative for it, or write. 
in white grooved tablets, Liet No. 6973, bottles of 100 and 


1000: wellow grooved tablets, Liet No. 6988, bottles of 100 and 1000; 
and 25-me. orange grooved tablets, Liet No. 6994, bottles of 25, 100, and 1000. 


ABBOTT LABORATORIES NOATH CHICAGO, ILL. 
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patie ts 


$0 many 
hy rtensive 


prefer 
Singoserp: 


It spares them from the usual rauwolfia side effects 


FOR EXAMPLE: “A clinical study made of syrosingopine |Singoserp! therapy in 77 ambulant 
patients with essential hypertension demonstrated this agent to be effective in reducing 
hypertension, although the daily dosage required is higher than that of reserpine. Severe 
side-effects are infrequent, and this attribute of syrosingopine is its chief advantage over 
other Rauwolfia preparations. The drug appears useful in the management of patients with 
essential hypertension." 

*Herrmann, G. R., Vogeipohi, E. B., Hejtmancik, M. R.. and Wright, J. Co JAMA. 168:1609 (April 4) 1998. 


First drug to try in new hypertensive patients 
First drug to add in hypertensive patients already on medication 
supp.ieo: Singoserp Tablets, 1 mg. (white, scored); bottles of 100. Samples aveilable on request. 


\ 


Write to CIBA, Box 277, Summit, N. J. 


Complete information avatiable an request 
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New 
antifungal therapy meet 
the growing challenge of 


Monilial Vaginitis 


IN PREGNANCY / IN DIABETES / AFTER ANTIBIOTIC THERAPY-Today, monilial 
vaginitis is estimated to be a problem in at least 33 per cent of pregnant women 
and about 10 per cent of nonpregnant females'—a rapidly increasing incidence 
attributed partly to the widespread use of antibiotics. 


“Vanay” Vaginal Cream broadens the scope of specific therapy: (1) “Vanay” 
insures a continuous therapeutic fungistatic effect without danger of local reaction; 
(2) im addition, “Vanay” restores and maintains a physiologic pH and normal 
vaginal flora—reducing risk of reinfection. 


Effective response: Treatment was notably effective in moniliasis, as confirmed 
by symptomatic relicf and post-treatment smears, Assali reports.2, Marked clinical 
improvement was also noted in 154 of 206 patients, and in some cases symptoms 
subsided within a week of therapy.’ 


Other advantages: No monilial resistance demonstrated* / prolonged duration 
of activity* / nonsensitizing / nonirritating / nonstaining / odorless. 


Cream 


BRAND OF TRIACETIN IN NONLIQUEFYING BASE 


Indications: specific in monilial 


UNIOUE ENZYME-CONTROLLED FPUNGISTASIS WITHOUT IRRITATION’* in tricho- 
moniasis ... also valuable in non- 


Usual Dosage: 2t04 grams daily. 


Supplied: No. 204-250 mg. Glyc- 
eryl triacetate per gram in a non- 
liquefying base. Combination 
package: 14 oz. tube with 15 dis- 
posable applicators. 


cetivity and limite rate of release Rejerences: 1. Idson, B.: Drug & Cos- 
ot tree cold which chert of irritation metic Industry 84:30 (Jan.) 1959. 
2. Awsali, N. S.: Personal communica- 
tion. 3. Combined results of 18 clinical 
mv estigators, Medical Records, Ayerst 
Laboratories. 4. Kubista, R. A., and 
Derse, P. H.: Antibiotics & Chemo- 
therapy. to be published. 5. Knight, 


S. G.: Invest. Dermat. 28:363 

AYERST LABORATORIES | 

(May) 1957. 6. Knight, S. G.: Anti- 

New York 16, N.Y. Montreal, Caneds = & Chemother 91898 
(Ape.) 1957. 


edema 


more doctors are prescribing 


more patients are receiving the benefits 


= more clinical evidence exists for — 


in congestive failure 
/ 


“Chiorothiazide was given to 16 
patients for a total of 295 patient- 
treatment days.” “Chiorothiazide is 
a safe, oral diuretic with a clinical 
effect equal to or greater than a 
parenteral mercurial.” Harvey, S. D. 
and DeGraff, A. C.: N. Y. State J. 
Med., $9:1769, (May 1) 1959. 


DOSAGE Edema—One or tao 50) mg tabiets 
DIURIL once or Gey perten yor — 


One 250 me. tablet 


one 500 mg. tablet DIVRIL three tunes Gay 


our program has been one of 
polypharmacy in which we attempt 
to deplete body sodium arth chioro 
thiazide. This drug Continued 
finitely as Cackground medication 
for all antiéhypertenswe drugs 
Moyer, J. H.: Am. J. Cardiology, 
3:199, (Feb.) 1959 


ecema 


a 


Criorottuande an escelient agent 

‘or of and brea! tore 
ness eth the premen 
Sirus! tenwon Syadrome. Gace 
patents evth these complants 
were completely reheved. Heyes. 
W. and Bertecher, JAMA. 
163109, Cian. 10) 1959 
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than for all other diuretic-antihypertensives combined! 


in edema regnancy 


| 


One hundred patents were treated ath 


oral in he oresence of 
detectable edema the agen! a+ 
effectwe 
at present the most effective ora!) druret 
pregnancy” Landesman, Olistern 
Med. 66. (lan. 1) 1% 


e 


in Cirrhosis ascites 


All three of the patents with Laen 
nec ascites and edema 
nad a favorable response. with a mean 
awenght loss of during the five 
day treatment period with a sight 
decrease in edema” Castle. C. N., 
Conrad. and Hecht, H. Arch. 
Int Med. 163 °415, (March) 1959 


WA MERCK SHARP 
of Werckh Co. Inc 


| } 
in 


in a Study of 10 patients with the 
nephrotic syndrome associated 
with various types of renal disease, 
Orally admmumstered chiorotmazide 
was a successful, and sometimes 
dramatic, diuretic agent.” Burch, 
G. E. and White, M.A. Jr.: Arch. 
int. Med.. 103:369. (March) 1959. 
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NEW AND EXCLUSIVE 


FOR SUSTAINED 


TRANQUILIZATION 


MILTOWN (meprobamate) now available 


in 400 mg. continuous release capsules as 


Meprospan-400 


JUST ONE CAPSULE 
LASTS ALL DAY 


HIGHER POTENCY 
FOR GREATER CONVENIENCE 


e relieves both mental and muscular tension 
without causing depression 


e does not impair mental efficiency, motor 
control, or normal behavior 


Usual dosage: Onc capsule at breakfast, 
one capsule with evening meal 


Available: Meprospan- cach blue capsule contains 
400 mg. Miltown (meprobamatr ) 


M eprospan-200, cach yellow capsule contains 
200 mg. Miltown (meprobamate ) 
Both pole prices am uf 


WALLACE LABORATORIES, New Brunswick, N. 7. 


ef 
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In convenient acrosol spray—for the treatment 
of dermatoses, particularly in out-of-reach prob- 
lem arcas—a fresh approach to therapy 

@ the superior anti-inflammatory effect of Kenalog 
Spray'’ provides anti-inflammatory. antiallergic, 
and antipruritic relief in acute, exudative, weeping 
lesions even in extensive. out-of-ceach problem areas. 


@ minimal local irritation and less chance of local 
comtamuna tion. 

@ metabolic studice chow clectrolyte disturbance 
does not occur when Kenalog is applied topically." ** 


@ casy to apply. gives broad, even coverage, and 
permits observation of lesions as they heal. 


superior topical c 


orticosteroid 
Indications: \tepic dermatitie, contact dermatitis, eczematous 
dermatitie, «berrheic dermatitis, insect bites, 
prertte: am and vulvar, lehen amplex chronicus, exfoliative der- 
dermatitis, nummalar eccema, 

Deeege: \pply the «pray te the affected areas from a distance of 
te © tid of A beceond «pray (delivering approxi- 
mately O12 me. of triamcinelene acetonide) covers an area about 
the «ive of the hand. Cower the eves when using Kenalog Spray 
om of wear the lace. 

Supply: Kenalog Spray in and 150 Gm. containers of 3.3 me. 
and 10 mg. triamcinolone acetomde respectively. Also available — 


Kenalog Cream (0.1%), Kenalog Ointment (0.1%) and Kenalog 
Lotion (0.1%). 


com. €. Bull. of U. Mervlend 


* 
‘ 
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| Reporte te the for 
I. Bowell, €. Clin SQuiss 
free 


TWO-WAY RELIEF IN ANGINA PECTORIS 


= : Reduce frequency 

and severity of attacks 

Lessen anxiety 

& 


Tablets Containing Pertaeryh: tol Tetraritrate (PE TN) 10 
ord (Alseroryior) O05 


economy 
A atility 


oral penicillin therapy 
that costs your 
ents less 


Sauibdb Penicillin G Potatsoum Ingredient 
Available in these convenient dosage forms: Pentips ‘400° Tastets (400,000 u.) Pextims ‘400° 
FOR Syrup (400,000 u. per 5 ec. when prepared ) Pentips (200,000 u.) Pestivs ror 
Syrup (200,000 u. per 5 cc. when prepared) * Pentio-Sutras Tastets (200,000 u. with 0.5 Gm. 
triple sulfas) * Pentins Capsuces (200,000 u.) * Pentiws Sorvste Tasiets (200,000 u.) 


clinically proved 
SQUIBB 


Whatever the indication* 
whatever degree of sedation desired, 
a form of Nembutal will meet the need assert 


"SURGERY — Preoperative Sedation, Postoperative Sedation, Basal Anesthesia. 


* 


NEM BU TAL. 


(Nothing Faster, Shorter-Acting, Safer in Barbiturate Therapy) 
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your postcoronary patients 


WITHOUT CLARIN, turbid blood serum five hours 
after a fat meal: This unretouched dark-field photo- 
micrograph (2500X) shows potentially hazardous fat 
concentrations circulating in the blood stream of a 
patient after a standard fat meal. 


CLARIN is sublingual heparin potassium. One 
mint-flavored tablet taken after each meal effec- 
tively “causes a marked clarification of post- 
prandial lipemic serum.” Clarin facilitates the 
normal physiologic breakdown of fats, with no 
effects on the blood-clotting mechanism. It 
therefore provides important benefits for your 
postcoronary patients. 


Indication: For the management of hyperlipemia asso- 
ciated with atherosclerosis. 


Dosage: After each meal, hold one tablet under the 
tongue until dissolved. 


Supplied: In bottles of 50 pink, sublingual tablets, each 
containing 1500 L.U. heparin potassium 


1. Fuller, H. L.: Angiology 9:311 (Oct.) 1958 


2. Shaftel, H. E., and Selman, D.: Angiology /0:131 (June) 
1959. 


WITH CLARIN., clear blood serum five hours after a 
fat meal: After eating a standard fat meal as at left. 
the same patient has taken one sublingual Clarin 
tablet. Note marked clearing effect and reduction in 
massive fat concentrations in this unretouched photo 
micrograph (2500X) 


0.5 
nm Ser 
Heparin Senes @ 
0.3}+-~ | 
02-8 
0.1 
090 LL. 


Fasting 3 hrs 
Level Hours After Fat Meal 


Average serum optical density in 36 patients after fat 
meal with and without sublingual heparin.’ 


*Regivicred trade mark. Patent applied for 


Shes New York 17, 
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Proven 


over five years clinical use 


FOR RELIEF ANXIETY 
AND MUSCLE TENSION 


Unusually Safe 


Does not interfere with autonomic function 
Does not impair mental efficiency, 
motor control, or normal behavior 

Has not produced hypotension, 
agranulocytosis or jaundice 


Supplied: 400 mg. scored tablets, 200 mg. sugar-coated tablets. 
Wy WALLACE LABORATORIES / New Brunswick, N. J. 
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POSIUM 


THE SLOAN-KETTERING INSTITUTE FOR CANCER RESEARCH 
OF NEW CIPS 


WALDORE-ASTORIN HOTEL MARCI 25.26. 1960 


Information mas be Crean 
bagene 
The Sloan-Kettering Fer Cancer 


$44 bast Oth Sireet. New Vork New Verh 
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SPONSORED 


“rest 
from 
pam’: 


the physician's forte 

\W hatever the measure of your patients’ pain (and fear of 
pain Phenaphen’s four formulations provide a virtually com- 
plete analgesic armamentarium”” for dependable relief. Syn- 
ergistio enhancement gives each dosage strength its own 
etfectiveness and tolerance often sparing recourse 

2 to Adjustable dosage ‘1 or 2 capsules as needed) 


Phenaphen with Codeine Phosphate \4 gr. elps control fluctuating intensity 


PHENAPHEN & 


ee PHENAPHEN with CODEINE 


In cach capeule of (14,15. 
PHENAPHEN NO. 4 
Phenaphen with Codeine Phosphate 1 gr. 


| 
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» 
Acetytaalicy lic acid 
Phenecetin (3 gr) 
Phenotartetal (', 
Hyas yamine sulfate 
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when 
emotions 
ee 
muscle in 
on smooth muscle function... 


DEPENDABLE 
AUTONOMIC 
SEDATION 


Over 4 billion doses of successful treatment have conclu- 
sively demonstrated DONNATAL’S high degree of effec- 
tiveness, safety and dependability. This is just one more of 
the many excellent reasons why DONNATAL is prescribed 
—today—by more physicians than any other antispasmodic. 


DONNATAL 


Natural belladonna alkaloids in optimal synergistic ratio, plus phenobarbital (Robins Se 
TABLETS CAPSULES ELIXIR - EXTENTABS 


PoamMuLaz: In each Tablet, ‘Thiet, In each 
(5 ce.) of Elixir -_ Extentab 


Hyoscyamine sulfate 0.1037 mg. 0.3111 mg. 
Atropine sulfa 0.0194 0.0582 

Hyoscine 0.0065 0.0195 A. H. ROBINS Co., INC. 
Phenot arbital (1% gr.) 16.2 mg. (% gr.) 48.6 mg. Richmond 20, Virginia 


Making today's medicines with integrity . .. seeking tomorrow’s with persistence. 
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NEW TABLET SIZE 


| for simplified daily: dosage 


oreater convenience and economy 
for the patient 
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after definite diagnosis 
the definitive antifungal treatment 
in ringworm of scalp. 

beard. body. hands. feet. 


fingernails and toenails 


the oral route to control 


Latest Fuisicis dosage instructions with 500 mg. tablets 


Adults: A daily dose of 1 Gm. is adequate for most conditions. In the 
more severe and/or extensive infections, up to 2 Gm. a day may be 
used at the beginning of treatment, reducing the daily dosage to 1 Gm. 
or less when the initial response has been obtained. Recent clinical 
experience indicates that it is possible to obtain satisfactory clinical 
response in tinea corporis with doses of 0.5 to 1 Gm. per day. In fungous 
infections of the nails, doses of 0.5 Gm. per day may be adequate. 


Children: Children weighing 30 to 50 Ibs., 0.5 Gm. daily. Children 
weighing more than 50 lbs., 0.75 Gm. daily. Accumulating clinical 


experience with FuLvicin in children with ringworm infection suggests 
that a single daily dose may be effective. 


FULVICIN now supplied as: Futvicin Tablets (scored), 500 mg., bottles 
of 20. Futvictn Tablets (scored), 250 mg., bottles of 30 and 100. 


of torenery 


Coumadin is the 
original and only 


warfarin sodium 
responsible for 
drugs as “the best 
anticoagulant 
available today 


olive or the = 4 
published 
West Virginio M J. 5$ 259 Aug 1959 We LS. 


GOUMADIN 


IN MYOCARDIAL INFARCTION AND 
OTHER THROMBOEMBOLIC DISORDERS 


SUPPLIED: Orol — scored tobles. 2 

25 Perenteral — vngie myecton 

ompu! Victer tor imecton 


COUMADIN « ender 
cerse trom the W A mm 


clmccolly ested! shed by 


COUMADIN BIBLIOGRAPHY 
Published studies on anticoagulon!t therapy with COUMADIN 
Friedmon, 6.; The of enticoogvients in the treatment ond 
cerebro! vosculor disease, J, Tennessee M. A. 52:17), Mey, 
Long term therapy of coronory orteriosclerosis, Angiology Aer. 1959 
3. Vastola, E. F.. ond Frugh, A. for occlwerve 
lesions, Nevrology 9:143, Mor., 1959. 4. Toohey, M. Clinical experience wit 
wortorin sodium, Grit. M. J. 2:692, Oct. 1958. 5. Porter. 
ond Mouck, P.. Jr: Clinicol experiences with the werterta 
sodium (Coumodin Sedium"), Virginic M Month, 85:465. Sept = 
Trumble, E. A. Clinicol experrence with sod:ee (Cowme 
din Sodium), Sure. Gynec. & Obst. 107.303, Sept... 1958. 7. 
Early cive to visceral corcinome —hemorrhoge ofter introvenously @rver 
JAMA, 166:1037, Mor. 1, 1956. 6. Shepiro. ©. My Licker. A. 
and Josephson, A. MA. Comporot:ve stedy of 
of in potients with thromboemboli diseases, Am Meort 55.66. den, 
ose Yorrow, Boe: Krewe, © ord Merteor ¥ Preliminary | 
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for coronoery thrombow:s, 23 948 
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cerebro! vosculor toy. 1958.0. 587. 23. Gerber 
N. W.: Fundomentols of unnesote Ded 
1958. 34. Great. W. G.. o erence * 4 
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egement, New York J. Med. 57.3643, Mov 
sodium os oc M. Science 
H., and Ooclesby, ?.: Long-term 
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19S7. 43. Briner. D. A study of 225 cose: COUMADIN’ . 
Osteopoth. A. 56.349, Feb... 195/ on pref 
coronory ortery duecse, Am. J. UPron. 4 4 
S A. ond Aird. ®. 6.: M. Clea. Morth Ame 
B. E.: The corly monogement of myocord 
1956, 47. Shapiro, Anticoogvical therop, 
treaiment of myocardial the ‘ oe 
43,942, Nov., 1955. 49. Shapiro, 5. ted © | 
Poncpies of onticoogviont therapy th — 
ica, Jon., 1955. 227. S >hoprre, : LABOR ATORICS 
(ascord hou ne <hmond Pee Yor 
oloay 5:64, Ape 944 


heres pain 


uscle SPasi 


fension 


rapid action « non-narcotic + economical 


“We have fownd caffeine. axed in combination with acetylsalicylic acid, 
acetophenetidim. and wobutylallylbarbituric acid. { Fiorinal] to be one of the most 
effective medicaments for the «symptomatic treatment of headache due to tension.” 


Fiorinal Tablets — Each tablet contains: Sandoptal ( Allyibarbituric Acid N.F. X) 50 mg. (% gr.), S 
mg. acid 200 mg. (5 gr.) . acetophenctidin 130 mg. (2 gr.). SANDOZ 


Dosage: 1 ot 2 tablets every | hours, according to need, up to 6 per day. 
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NOW many more 
patients 
BENEFITS 
CORTICOSTEROID 


THERAPY 


Except for one case of mild blood-pressure elevation (150/90) no hypertension 
was seen in any of 1500 patients? as a result of treatment with DECADRON —the 
new and, on a milligram basis, most potent of all corticosteroids. Hypertension 
induced by other steroids diminished or disappeared. 


Thus with DECADRON, hypertension no 
longer appears to be a contraindication to 
successful corticosteroid therapy. And 
the dramatic therapeutic impact of 
DECADRON was virtually unmarred by 
diabetogenic or psychic reactions... 
Cushingoid effects were fewer and milder 
.. . and there were no new or “peculiar” 
side effects. Moreover, DECADRON helped 
restore a ‘natural’ sense of well-being. 


tAnetyers of reports 


treats more patients © Co. ta 
more effectively MERCK SHARP & DOMME 


DEXAMETHASONE 


Butazolidin 


Br eed of phe 


Ten ye ary of cupe countless 

~ than | published 

feperts huve now cstableshed the 

fe € of Bur the 

agents 


it has been demonstrated 

24 to 72 homes produces 
wrking rchef of pam 

10 days affords 4 

on we eth of 
swelling and absorpenon of effusson. 


cn when tod ever 
momths of years Butazoladin does 
me provoke tolerame nor produce 
wens of hormonal unbalance 


Bod « teblet: of tow 

® 100 mg eed 


Caray. Ardley, New Yook 


and allied disorders 
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new 


for angina pectoris: 


Often Succeeds in Difficult Cases 
Among 48 patents prewoutly treated 
other coronary vaesoddators, ISORDIL wes 
demonstrably supenor in 37, equivaient in 
9. wnfenor 2 


Markedly Reduces Attacks 

Albert’ found that 92 per cent of patients re 
sponded favorably to ISORDIL. During thus 
study, anginal attacks were reduced from 
an average of 5 a day to just 1.2 @ day 


Benefits Confirmed by EKG's 
Electrocardiographic studies by Russek’ 
clearly show that ISORDIL produces a more 
favorable balance between oxygen supply 
and demand following the Master two-step 
test 


“The most effective medication for the 
treatment of coronary insufficiency 
available today.” 

—Sherber* 


prompt, prolonged coronary vasodilatation 


rap id onset 
s The beneficial effects of a single dose persist for at least 
ro on e action 4 hours—therefore for most patients q.i.d. dosage is 
highly satisfactory. 


consistent effect 
U nusual saf ety The only side effect reported has been transitory, easily 


controlled headache, normally considered an expression 
of effective pharmacodynamic activity.’ 


References 
|. of Case Reports on Fite. tves Cameron Company (1958-1959). 2. Riseman. J.E.F.. et al.: Circu- 
22 (den) 1668. Personal Communication (Oct... 1959). 4. Case Reports on File, ives- 


Cameron Compeny (1958 1959). 5. Albert. A. Personal Communication (Oct.. 1959). 6. Sherber, 0.A.: Personal 
Commurmeaton (Oct. 195%) 


“ISORDIL is a new and ettective agent tor 


therapy of angina pectoris." 
—Russek’ 


Isosorbide Dinitrate, Ives-Cameron (J 


IVES-CAMERON COMPANY «+ New York 16, New York 
terature and Professonai Samples Avestabie on Request 
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More Convenienl, 
A New/|Route for 
Relief of 
Recurrent Throbbing 


HEADACHES 


Approximates the SPEED and 


PREDICTABILITY of relief. fol 
lowing injection of ergotamine 


including migraine 
syndromes, 

other vascular 
headaches, 
histaminic 
cephalalgia, 

and occipital 
neuralgia. 


In 2.5 cc. stainless steel vial with 
plastic oral adapter. Each cc. 
contains mg. ergotamine 
tartrate. Each depression of 
the metering valve delivers 
0.36 mg. ergotamine tartrate 
self-propelled from the oral 
adapter. 


Oral Inhalation of Micronized Ergotamine Tartrate 


otamine 


More Effective and Faster Acting 
than 1 mg. oral or sublingual ergotamine with 


or without caffeine. 


Dosage: A single inhalation Convenient...relief readily available any- 
at onset of headache. Repeat 
in 5 minutes if not relieved. Ww here, any lime, without delay, without em- 
Any additional inhalations barrassment—vest-pocket size unit travels with 
should be spaced at intervals 

of not less than 5 minutes. the patient. 


Not more than 6 inhalations 


should be taken in anv 24-hour Kconomical .cach ial delivers al least 


period, 50 doses. 


(Riker) 


Low 
back pain/ 
sprain 


Analgesics alone merely mask pain. 
New Medaprin adds Medrol* to 
suppress the inflammation that causes 
the pain and stiffness. Thus, to the 
direct relief of musculoskeletal pain, 


Medaprin 


Medaprin is supplied in bottles of 100 

and 500 tablets, each containing: 300 mg. 
acetylsalicylic acid for prompt relief 
of pain; | mg. Medrol to suppress the 
causative inflammation; 200 mg. calcium 
carbonate as buffer. 


hem 


Upjohn fee COMPanY 
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HYPERTENSION 
W | H Jul | 


ASSTUN 
DEF LETION 


NEW 


RAUTRAX, a combination of Raudixin with 
Ademol (fiumethiazide)—the new, safe nonmer- 
curial diuretic —controls all degrees of hyper- 
tension. Elimination of excess extracellular 
sodium and water is rapid and safe.’* Potas- 
sium loss is less than with other nonmercurial 
diuretics;'’ and, in addition, Rautrax increases 
protection against potassium and chloride 
depletion during long-term management by 
including supplemental potassium chloride. 


The dependable diuretic action of Ademol 
rapidly controls the clinical and subclinical 
edema often associated with cardiovascular 
disease. And after Rautrax has normalized 
the fluid balance, the normal serum electro- 
lyte pattern is not altered appreciably by 
continued administration.* Ademol also 
potentiates the antihypertensive action of 
Raudixin.’ In this way a lower dose of each 
component controls hypertension effectively 
and safely ... with fewer side effects. 


REFERENCES: 1. Montero, A. C.; Pochete, 2. | 
end Ford, #.V.: New Engierd J. Med B72 3) 

1959. 2. Fuchs, ™ Bod. ang Moyer, J. 

J. Care (Moy) 1959. 3. Fuchs, M., ang others 

M< on Therapy 4:43 (Apres 1999. 4. Mortere, | 

§7:484 ‘Apr 1959. J. Mortere — 

A.C., ond Ford, & Cun. Ther, 6267 Seu Qua'-ty - 


(Mey) 1959. LITERATURE AVAILABLE REQUEST the Priceless ingredient 


RAUTRAX 


RAUDIXIN (Squibb standardized whole root Rauwolfie Serpentina) / ADEMOL (Squid / POTASSIUM CHLORIDE 


*RAUDIKIN« @, ‘RAUTRAK’ AND ‘ADEMOL’ ARE SQUIBB TRADE 


- 
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in peptic ulcer... 
both are basic 


ALUDROX provides rapid, extended relief of pain in peptic ulcer. 
Its physiological neutralization is in the range of pH 3 to 5— 
pepsin is inactivated. 

The time-proved combination (4:1) of reactive alumina gel and 
milk of magnesia in ALUDROX relieves pain, accomplishes healing 
with no fear of gastrin stimulation, induced constipation or 
complication of existing constipation. 


Wyeth Laboratories Philadelphia 1, Pa. 


Tablets Suspension 


ALUDROX 


Aluminum Hydroxide with Magnesium Hydroxide, Wyeth 


Also available: ALuprox* SA (Aluminum 
Hydroxide with Magnesium Hydroxide, 
Ambutonium Bromide and Butabarbital, 
Wyeth); Suspension and Tablets. 


A Century of Service to Medicine 


= 
_ @ + 


In hypoprothrombinemia 


OF VITAMIN K, 


Rapid action rate of absorption faster than menadione or derivatives... 
more potent and lasting effects. 
Wide margin of safety substantially safer than vitamin-K analogues —no kernicterus 
reported, 
Versatility of administration capsules for oral use... fine aqueous dispersion for parenteral 
administration. 
Compatibility unlike vitamin-K analogues or similar products, the paren- 
teral form of Konakion is a fine aqueous dispersion compatible 
with most LV. vehicles. 


Low dosage forms no excess, no waste— packaged for economical one-time use, 


Prophylactically and therapeutically, Konakion is indicated in obstetrics to prevent or control 
neonatal hemorrhage, to minimize excessive bleeding in surgery, to offset anticoagulant over- 
dosage, and whenever vitamin-K utilization is impaired. Capsules—5 mg; Ampuls—1 mg/0.5 cc; 


. 
ROCHE LABORATORIES: Division of Hoffmann-La Roche Inc* Nutley 10, New Jersey r-4Fan 


PAIN OR PANIC 


Your angina patient hardly knows where one leaves off and the 
other begins. What he does recognize is the relief he gets from 
both when you prescribe carTrax. 


FOR ANGINAL PAIN FOR CARDIAC PANIC 


vets (pentaerythritol tetranitrate) is “| favor atarax [as the tranquilizer for the anxious car- 

“... the most effective drug currently diac}... because there is an absence of side effects 

available for prolonged prophylactic treat- with this drug, and also because in cardiacs who are 

ment of angina pectoris.""' troubled with ectopic beats, atarax has a quinidine-like 
action.""? 


TOGETHER ONLY IN 


CARTRA 


with 1 to 2 yellow canteax “10° tablets (10 mg. retn plus 
oo atamaa) 3 to 4 times Gaily. When indicated. this may be increased by 
Switching to pink CaaTmax ‘20" tablets (20 mg. ATARAX). 
For convenience, write “castaax 10°° of “caataax 20." Supplied: in bottles 
of 100. Prescription only. 
52 19:562 June) 1956. 2. Russek, H. 
Presented at the Symposium on the Management of yp wy Problems 
of the Aged. Dede County Medical Association. Miami Beach, April 12, 1958. 


“brand of 


New York 17. N. Y. 
Division, Chas. Pfizer & Co., Inc. 
Science for the World's Well-Being” 


ROMILAR has one specific central action: raising the Cough refiex threshoid.' There 
is no analgesic effect, no central depression.'-’? Cough control begins within 15 to 
30 minutes and lasts for as long as six hours.’ ROMILAR iS a UNIque Cough specific: it 
provides the antitussive potency of Codeine with the safety of a placebo.’ There is no 


tolerance liability, no addictive potential.'.* 


ROMILAR is of special value when cough suppression is vital—in patients with pul- 
monary and cardiac disease, hernia or rib fracture, before and after abdominal and 


EENT Surgery and during i.v. infusions. 
SUPPLY: Syrup in botties of 4 oz, 16 oz, 1 gal. Tablets in bottles of 20, 100, 500. Expectorant in botties of 


16 oz, 1 gal. 

REFERENCES: 1. H. A. Bickerman in W. Modell, Ed., Drugs of Choice 1958-1959, St. Louis, The C. V. Mosby 
Company, p. 557. 2. L. J. Cass and W. S. Frederik, New England J. Ved., 249:132. 1953 1. J. Coss, 
W. S. Frederik and J. 8B. Andosca, Am. J. M. Sc., 227:291, 1954. 4. and F. Fraser, J. 
& Exper. Therap., 107:524, 1953. 5. W. M. Benson, P. L. Stefko and L. O. Randall, J. Pharmacol. & Exper 
Therap., 109:189, 1953. 6. New and Nonofficial Drugs 1959, J. Lippincott Company, 19599. 
p. 326. 7. N. Raiph, Am. J. M. Sc., 227:297, 1954. H. A. Bickerman, £. German, 6. Cohen and §. £ 


itkin, Am. J. M. Sc., 234:191, 1957. 
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Hydrobromide—bBrend of Gestromethorpren 
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a pa tholo gical entity 


histologically demonstra hle 


disorders relat 


ed 


gastritis 


indigestion 
heartburn 
spastic colon 
esophagitis 
duodenitis 
irritable bowel dyspepsia 


nausea & vomiting 


Pain - Food - Pain—as opposed to Pain - Food - Relief in peptic ulcer 
Persistent, generalized upper abdominal pain—as opposed to localized pain of peptic ulcer 


Bloating, sensation of fullness when only a small amount of food has been ingested 


Possible severe weight loss —40 to 80 pounds 


hazaine in Alumina Gel, Wyeth 


OXAINE 1s indicated for many gastric 
disorders, such as gastritis, which are not 
totally managed by diet, antacids and anticholinergics. 
As reported in J.A.M_A., Oxatne brought complete relief to 96°,, 
partial relief to 4°,. of 92 patients suffering substernal pain and upper abdominal distress. 

Deutsch, E.. and Christian, H.J.: J.A.M.A. 169:2012 (Apr. 25) 1959. 


Oxaist provides sustained anesthesia over many hours, unaffected by ebb and flow of gastric contents. 
Oxethazaine, the mucosal anesthetic in OXAINE, ts 4000 times 

more potent topically than procaine. Safe, not a “caine.” Only two known 

cases of sensitivity (glossitis) occurred in extensive clinical trials. 


Easily administered, simple dosage regimen—just | or 2 tsp. 4 times daily, 15 minutes 
Be aorenees before meals and at bedtime. Bland, noncloying over long-term administration. 


mm when the se 


a mucosal anesthetic for 

GASTRITIS 
Description: Each 5 cc. teaspoonful contains 10 mg. of oxethazaimne 


[N,N-bis-( 
hydroxyethylamine] in alumina gel 


Dosage: Usual dosage is | or 2 teaspoontuls 4 times daily, 
1S minutes before meals and at bedtime 
Do not exceed recommended dosage 


Supplied: Bottles of 12 fluidounces 


Limitations: In case of overdosage, dizziness, faintness 

or drowsiness may be experienced by some patients 

Constipation may be aggravated by therapeutic doses 
of Oxaingé, but can be mitigated by adequate fluid intake 
and use of dictary roughage or a mincral oi preparation 


The possibility of gastrointestinal carcinoma 
should be considered in patients with 
protracted or recurrent indigestion 


Wyeth Laboratories 
Philadelphia 1, Pa. 
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tertary butylocetate, Merck) 


for relief that lasts —longer 


the weual 
of soft dose 
ranges from 20 to JO mg. depend- 
on and extent of 
patholowy 


Aati- inflammatory 
effect lasts longer 


by any othe 
(11.2 me) 


¥ 


Per. 
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the night t | 
patient who hac te 
biliary 
to morphine anc, | 
experiencec nau. 
synthetic narcotic ape. 
in a dosage of 2 cc. 1.¥ 
10 minutes, anc w. 
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HARVARD MEDICAL SCHOOL 


Courses for Graduates 


RECENT ADVANCES IN 
INTERNAL MEDICINE 


One Week—June 6 through 11, 1960 


By Grorce W. M.D., and As- 
wxiates at the Peter Bent Brigham 
Hospital 


A course of instruction desiened to pro- 
vide basic science information for in- 
ternists of considerable clinical experience 
who wish to improve their understanding 
of the fundamental biochemical and 
physiological processes underlying the 
disenosis and treatment of human dis- 
ease Lectures, seminars, and round-table 
elise wssions. 

Tuition—$150 


INTERNAL MEDICINE 


Six Weeks—June 13 through 
July 22, 1960 


By Watree Bauer. M_D.. and Associates 
at the Massachusetts General Hospital 


A course cowerme most of the important 
swaements of internal medicine. A discus- 
won of recent advances in these fields ts 
an integral part of the course, which also 
imeludes didactic lectures, demonstration 
of «clinical material, and informal panel 


disc ussions. 
Tuition —$400 


CARDIOVASCULAR DISEASE 
Eight Months—October 3, 1960 
through May 31, 1961 


By The Cardiac Staff of the Massachu- 
vetts General Hospital under the direc- 
tion of Eowaan F. Beano. M_D. 


A course intended for internists who de- 
ure extensive instruction in cardiovascu- 
ler disease. Lectures and teaching exer- 
cises are civen by members of the staff of 
the School. of the Hospital, and of other 
Boston institutions. Lectures include a 
special series on electrocardiography and 
vectors, x-ray and fluoroscopy (including 
angiography). pathology, and certain re- 
lated aspects of cardiovascular disease. 


Tuition—$800 


For catalogue and application form 
write to 


Assistant Dean 
Courses for Graduates 
Harvard Medical School 
Boston 15, Massachusetts 
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when that delectable snack boomerangs 


BENADRYL 


gives prompt, comprehensive relief 


: | PARKE. DAVIS & COMPANY 
DETROIT 32, MICHIGAN 
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here are some of the ways hypertensive patients 


benefit when you prescribe of 


hypertension 
edema 
associated with 
hypertension 
is 
convenient, relieved 
controlled dosag° dietary ed 
may liberal! 


DIUBYL. WITH RESERPINE 


effective by itself in a majority of palT@Ats with mild or moderate hypertension, 
and even in many with f hypertension ... should other drugs need to be 
added, they can be giveh in much lower than usual dosage. 


DIUPRES-250 DIUPRES-500 


750 me. OURIL 500 me. DIURIL (chiorothiazide). 
0.1275 me. reserpine oer tablet 0.125 me. reserpine per tabiet. 
One tablet ore to four times @ day One tablet one to three times a day. 


<= > MERCK SHARP & DOHME, oivision oF MERCK & CO., Inc., PHILADELPHIA 1, PA. 
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in potentially-serious 
pediatric infections, 


me 


* 


make 


Effective against more than 30 of 
the commonly encountered 
pathogens, including staph and strep, ), ‘ ‘ \ 
Panalba KM assures you of prompt ( | } ( dal \ i, 
control in potentially-serious 
pediatric infections. Panalba KM 


makes a pleasant-tasting, readily your broad-spectrum 


Act epted suspension. 


Formula: Alter reconstitution (with tap antibiotic 


water), each 5 cc. (teaspoontul) contains: 


Panmycin equivalent in action to 125 mg. of first A resort 


tetracycline hydrochloride, and 62.5 mg. 


of Albamycin (as novobiocin calcium), 
together with 100 mg. potassium meta- = 
phosphate (KM). The SUSPENSION Is 

stable for one week at room temperature. 


Supplied: In 40 cc. and 60 cc. bottles. 
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Even the Sandman’s switched to Placidy!! 

Short-acting and ellective. Just right 

wherever restful slumber is wanted 

without barbiturates. But sleeping is believing. =] 


Prescribe Placidy! and see. 


Placidyl’ nudges your patient to sleep 


(tre 


af 
. 
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“Tn our total experience with this drug 


The and the lollowing are trem a 
mn the New York lournal sol clus ithe. ware thee 
additions to the clianeal literature that an 


especially trouble-free antihypertensive agent. 


A of pulient= average age treated 
with deserpidine reported, 


“2. Diagnoses included hypertension in cases. with and 
Without of an 


“3. The usual dosage of deserpidine wae og. three 
after meals sometomes with an additeonal doewe at bedtome. The 
average duration of treatment was tive month. 


Alb of the 50 hypertensive patients expeneneed a reductoon om 
blood pressure. the average fall bemg 35 mm. Hye «stole and 
mm. Hye diastole. 


“>. Of the 29 patients having smptom= of neuron. 
experienced complete relwet and 10 partial relwt, 


Tenof the patients who had prestously experienced undesir- 
able side-ellects while under treatment with toleratesd 
my. ormore daily. but | tolerated only 0.2 mg. daily. Two 
on 0.3 mg. daily expertenced a muld drowsiness. buat thee ded mot 
require stopping or reducing the cose, 


concluded that deserpidine an effective agent for the 
management of essential hypertension and anwets neurosis, 
appears comparable to that obtamed by equial of reserpine. 
but there isa and worth-w hale the 
of side-efleets. 

of Us perten-ton and Neuron New York Weed WITTE Mew 


riarmonyl 


for your next working hypertensive 


no significant side-eflects were observed requiring discontinuation of medication” 
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announcing major event 
anticoagulant therapy... 


Certihed—before introduction—by 5 vears of clinical experience 


and published reports in the U.S..\., Canada and Great Britain. 


anisindione 


new oral prothrombin depressant 


COLL ) at every stage of anticoagulant therapy | 
of induction and recovery time ee | ict al )] l \ of initial 
and maintenance dosages 5 | \ of therapeutic prothrombin 
levels during maintenance therapy | CVCITS )] | LY of anti- 


coagulant eflect with vitamin K, preparations... rapid return to 


therapeutic levels on remedication 


— 


10 


stop as well as prevent 


nausea and vomiting 


cHlective bat ywol 


at the trigget 
yone a medlullar 


strueture aetivating the 


how in oral, vomiting eenter, While Tigan 
parenteral, and 
suppository forms action, this is their only simi 


J 


ln extensive eliniea! 
a 
has «lem patrate«dd 
five or 
efleets, 


‘rie » 


gern? 


eT bye 


A \ 
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operat 


ene 


ate spechul prec 


Complete or moderate relief in 78 per cent of 
aeute or chronie gastroenteritis patients ;'* 
met find simale toxie reaction .. . no side 
effeets. such as selation, skin rash ... no changes 
in pulse. respiration. or . . . blood pressure.’ 


Xe ew «lation or other sile effects! 
oleerved tn a series of patients of whom 94 per 
cont became asvimptomatic on Tigan. On other 
antiemetic teleation, several had failed to re- 


spomd or had complained of drowsiness.’ 


Protected with Tigan ‘*... not one patient had to 
discontinue [deep radiation] treatments. .. 


 larwe intermittent dose! si of | nitrewen muUs- 
amd other deug | therapy could be given with- 
out the asscciated nausea and vomiting that we 


cihe 
antinauscant 


ne tranquilizer stele effeets 
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ROCHE . 
LABORATORIES 


of 
Hof mane La Rocke Ine. 
Vutlew 


Roth prophylactic and therapeutic con- 
trel of nausea and vomiting associated with pregnancy, 
travel sickmess, gastrointestinal disorders, operative pro- 
care other underiving dlis- 
case processes, drug administration and radiation therapy. 


Adult« l or 2 capeules, orally, 2 ce intramusenu- 
dear } suppository, For children’s dosage, 

ln nausea aed com ting of preanancy — Satisfactory con- 


tre! ix aewally achiewed with an initial dose of two capsules 
immediately awakening. If possible, the patient 
should remain in bed for one-half to one hour following 
thie doxe, When nausea and vomiting are not confined to 
the morning hours, supplemental doses of one or two cap- 
sules should be given throughout the day at intervals of 
three to four hours. 


iow Supplied: Tigan capsules, 100 mg, blue and white — 
bettles of 100 and 500. Tigan ampuls, 2 mg/ee)— 
boxes of Gand Tigan Pediatric Suppositories, 200 mg, 
boxes of © 


Reteronces: 1. Sehallek. GC. A. E. F. Reith and E. Bagdva, 
& Leper. Therap, 126.270, 1959, 2. B. Abram, 1. Reoseff, 
L. aad A. to be publiched. 3. 1. Rosef, 
J. L. Goldman ond A. Newark Beth 
Hoop. 18%, 1968. 4. O. C. Brandman,. paper read at Colloquium on 
the Pharmac ea! end Nepecte of gan. Vew York City, 15, 
“men. sad. ©. Me lander, shed. 7. l. Shnaider, 
ied. & S. Derrick, ted. B. and F. F. Foldes. ibid. 30. 
Ve it. Re pert. om file. Roehe Laboratories. 12. Per<onal 
afi 14. A A. Cauthier. af Celloquium om the 
Phe me and Clinical Aepeete of Ti gan. New York City, 15, 
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just as Savings—not pocket money— 


fai 


$0 iron reserves—not hemoglobin— 
insure physiologic solvency 


“Anemia from iron deficiency occurs only when the iron reserves are completely depleted.” 
“...iron therapy should provide iron for hemoglobin repair and in addition provide iron for 


storage.” 
IMFERON raises hemoglobin levels and rebuilds iron reserves quickly, safely. surely.*’ Precise 
dosage can be computed easily for each iron-deficient patient. (See table in package insert.) 


(1) Holly, R. G.: Postgrad. Med. 26.418, 1959. (2) Evans, L. A. in Wallerstein, 8. O. and Metter, 5. von in 
Medicine, Berkeley, Univ. California Press, 1958, p. 170. (3) Schwertz, Greenwald, 1. C, and Tendier, Am. J. 


& Gynec. 75:829, 1958. 


MILWAUKEE 1, WISCONSIN 


Intramuscular Iron-Destran Compiles 


~ er» 
oF 
SL 


In prophylaxis of angina pectoris 
“The best results...” 


“The best results . . . in both clinical and electrocardiographic response, were 
observed with a combination of meprobamate and pentaerythritol tetranitrate 
(EQuaNtTRatTe!....” Russek' so reported using double-blind methods in an 
important new study of pentaerythritol tetranitrate, a placebo, meprobamate, 
and EQUANITRATE. 

EQUANITRATE reduces the frequency and severity of attacks and controls 
angina-triggering emotions. 


Supplied: EquaNtTRate 10 (200 mg. meprobamate, 10 mg. pentaerythritol tetranitrate), white 
oval tablets, vialke of 4). EQuantraatre 20 (200 mg. meprobamate, 20 mg. pentaerythritol 
tetranitrate), yellow oval tablets, vials of 3”. 


1. Ruwek, H.I.: Am. J. Cardiol. 2-547 (April) 1959. 


Meprobamate and Pentaerythrito!l Tetranitrate, Wyeth 


A Century of 
Service to Medicine 


Also Available 
Equanitrate 20 


— 


*Trademark 


Wyeth Laboratories Philadelphia 1, Pa. 
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consistently 


in a wide variety of infectious diseases encountered 
in daily practice. More than 120 published clinical 
reports attest to the superiority and 


effectiveness of 


Cosa-Signemycin 


gincosamine-pote 


with treace twlole a ndowm 


antibiotic of choice when sensitivity testing is difficult 
or impractical. 


THE HOUSE-CALL ANTIBIOTIC 


ae 


Lach 250 my of rae t mae 


avcadable own 


Science for the world’s well-being” 


¢ 


Modutrol allows complete and lasting freedom from 
symptoms — without dietary reetrictions. Of all agents 
tested, only Modutrol achiewed the three rigid objec- 
tives for success in peptic uleer therapy: relief of 
symptoms. healing of ulcer and prevention of recur- 
rences of complications. Moreover, Modutrol met these 
criteria in over 06 per cent of all patients tested. 


Medication To Combat A “Psychovisceral 


Therapeutic efficacy of Medutrol is enhanced by its 
peycho-active component. Sycotrol — proved clinically 
te be not only more effective than either sedatives or 
tranquilizers, but ideally suited for ambulatory pa- 
tients because they do not experience commonly 
encountered side effects of depression and habituation. 
Sycotrol, a peychotropic agent with antiphobic prop- 


on Modutrol 


PEPTIC ULCER 
SYMPTOMS 


DO NOT 
REAPPEAR 
after-hours... 


atter-stress... 
atter-years! 


erties, acts against fears and anxieties that find outlets 
in visceral manifestations. Modutrol combines the. 
peycho-active agent with preferred antacid and anti- 
cholinergic therapy to provide total management of 
the disorder. 


FORMULA: Each Medutrol tablet contaings ; Sycotro! (pipethanate 
me.. scopolamine methyinitrate 1 mg... magne- 
sium hydroxide 200 mg.. sluminum hydroxide 200 mg. 


DOSAGE: One tabdlet 3 or 4 times daily. 
SUPPLIED: Bottles of 50 and 100 tablets. 


CONTRAINDICATIONS: Contraindicated in glaucoma because of 
ite enticholinergic components. 


1. Resenbdblom, L. A.: Report, Symposium on Peptic Ulcer, Univer- 
sity of Vermont Schoo! of Medicine, September 24, 1959. 


Aleve eveilabdle: Sycotro!l tablets 3 me. Bottles of 100 tablets. 


CARNRICK Kom iworth New Jersey 


- physiologic Management 


ODUTROL 


When the Target Organ of Fear-anxieties is the G.1. Tract and Peptic Ulcer Results. 


